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THE NEED FOR COPPER. 

The demand for and the use of copper forms, in a way, a 
barometer of the electrical business, just as the condition of the 
steel market is supposed to indicate the situation in the manu- 
facturing industries generally. This being the case, the great 
demand for copper at present existing, and its enormous con- 
sumption, point to a satisfactory state of affairs. The outlook 
is for great activity in copper next year. If there is a plentiful 
supply to meet the new demands, the electrical development 
should go on at an increasing rate. It is said that the manu- 
facturers of copper at the present time have orders in hand 
which will tax their capacity to the utmost for the first half 
of next year. This is promising, therefore, for a busy year in 
the electrical industries. 


LONG TRANSMISSIONS. 
California now leads the world in the lengths of its electric 
transmissions, but there are indications that it may soon have to 
New York 


is just starting on really long transmissions, while California is 


yield first place in this regard to the Empire State. 


probably near the limit of its electric developments as to mere 
length of line. In California many of the large water powers are 
near the Sierra Nevada mountains, in the eastern half of the 
state, while the largest cities, namely, San Francisco and Los 
Angeles, are on the western coast. The natural course of long 
electric transmissions in California is thus from east to west. 
From the Sierra Nevada mountains to the Pacific coast is some 
150 miles in a direct line, and there is comparatively little occa- 
sion to transmit power over long distances north and south, since 
more than a dozen rivers flow down from these mountains toward 
the ocean. Perhaps the only important exception to this general 
trend of transmissions is that from the Kern river, when a line 
runs south about 100 miles to Los Angeles. From the Sierra 
Nevada mountains the great transmissions between Colgate and 
Oakland, and between Electra and San Francisco, have already 
been made. The former of these transmissions is 142 miles, and 
the latter is 147 miles long, by the line, and there seems small 
probability that any large amount of power will be transmitted 
over a greater distance in California for some time to come. It 
is not forgotten that some energy from the Colgate plant has 
been carried around the south end of San Francisco bay by the 
way of Mission San Jose, a distance of some 220 miles, but this 
seems to have been only a temporary expedient with a moderate 
amount of power. So again, the transmission of a relatively 
small amount of power from De Sabla power-house to Sausalito, 


‘by way of Cardelia, a distance of 232 miles by the line, can 


hardly be considered a representative case. De Sabla power- 
house is one of the smaller of not less than six generating stations 
that feed into the main transmission system between Colgate 
and Oakland, and the line to Sausalito is-a branch from this 
system. The amount of power passing between these extreme 
points in the transmission system is probably small. 

New York presents a marked contrast to California in the 
distances between its great water powers and many of its large 
cities. Niagara Falls, though only twenty miles from Buffalo, 
is distant in a direct line some seventy-two miles from Rochester, 
145 miles from Syracuse, 192 miles from Utica, 272 miles from 
Albany, and 306 miles from New York city. The lengths of 
transmission lines between Niagara Falls and these cities would 
probably exceed the figures just given by ten to twenty per cent, 
because of changes in direction. Turning to the other great 
water power of New York, the rapids of the St. Lawrence river, 
a similar set of distances must be ‘covered by transmission lines 
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before the large cities of the state are reached. From Massena, 
where one of the various power plants that might be operated 
with the energy of these rapids is located, the straight-line dis- 
tance is 198 miles to Rochester, 144 miles to Syracuse, 126 miles 
to Utica, 168 miles to Albany, and 300 miles to New York city. 
Whatever may be thought of the probability of an electric trans- 
mission of a large power from Niagara Falls or the St. Law- 
rence rapids to New York city, there seems to be little doubt 
that energy from one or both of these sources will soon be 
delivered at the larger cities between Buffalo and Albany. Such 
transmissions will probably outclass those of California in the 
matter of lengths between main terminal points. Take, for illus- 
tration, the city of Syracuse, which is soon to receive a block of 
Niagara power. A transmission line from the Falls to this city 
will no doubt surpass the longest line between main terminal 
points in California, namely, that of 147 miles from Electra to 
San Francisco. From Syracuse an extension to Utica or Albany 
would make a new record in long transmission. 





ELECTRIC RAILROADING AT NEW YORK CITY. 

The electric railway developments going on in and about 
New York city are undoubtedly unequaled by any similar changes 
in progress elsewhere. Three of the principal steam railroads 
terminating at New York are busily engaged in converting their 
termini for electric operation. A fourth important road has 
just started on its work of conversion, and has placed a large 
And at least one other of the 


steam roads serving New York has announced its determina- 


order for electric locomotives. 


tion to convert to electricity the zone lying in the state of New 
Jersey, just west of New York, in which the local traffic is heavy. 
With these roads operating their New York sections by means 
of electricity, there seems little reason to doubt that the other 
competing roads will be forced to do likewise, and the day would 
seem to be not far distant when in the country surrounding the 
city of New York a steam locomotive will be something of a 
curiosity. 

Great as the work thus indicated is, it is not all, for the 
construction on the subway extension from the lower part of New 
York city to Brooklyn, which is by means of a tunnel under- 
neath the East river, is now being pushed rapidly, and tunnels 
are also being driven under the Hudson river to give a trolley 
service to Jersey City and beyond. Moreover, extensive addi- 
tions to the subway system of Manhattan are being planned 
for the near future. The amount of work which is thus being 
done, and the amount of money which is being expended to give 
New York city better traffic facilities to and from New York, 
and for traveling about within the city, are indeed enormous. 


In our issue for November 4 appeared a description of one 
division of this work—that of the Long Island Railroad. This 
week we publish a description of the electrification of the New 

‘ork Central & Hudson River Railroad. Both of these systems 
are of great importance, and both have been forced by dif- 
ferent circumstances to electrify their New York zones. The 
former road has two termini, located one in Long Island City 
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and the other in Brooklyn, and it forms a connection with the 
elevated railway system of Brooklyn, thereby running trains over 
the Brooklyn bridge to Manhattan. The local traffic over this 
system is exceedingly heavy. The system itself branches widely, 
and covers the whole of Long Island, though it is only the ke 
tion in and about Brooklyn that presented conditions calling for 
some immediate change. However, just beyond this zone of 
heavy local traffic are a number of resorts, which at certain times 
give rise to a great excursion traffic that must be handied, 
There are three race-tracks reached by this road, to and froin 
which the crowds must be hauled safely and quickly. For this 
reason a mixed system of steam and electric trains was 10: 
deemed advisable, hence the electric zone of the Long Islau\ 
road was extended much further than the daily traffic wav- 
ranted. Fortunately for the road, this section of Long Islay! 
is developing rapidly, and there is every prospect that wit!’ 
a short time it will be thickly settled. 

The conditions calling for electrification of the Long Isla: 
Railroad being as just stated, a 600-volt, direct-current syste: 
was selected. Other reasons also made this system advisab‘ 
for it was desired to run the electric trains over the tracks 0: 
the electric elevated system now in operation in Brooklyn, a: 
well as over the tracks of the subway system; and, moreove’, 
the Long Island Railroad forms a part of the Pennsylvani: 
Railroad, and the requirements of the latter road could not b: 
overlooked. The Pennsylvania Railroad, it will be remembere«. 
is now driving tunnels under the North and East rivers ani 
Manhattan Island, from a point in New Jersey to Long Islan 
City, where the Long Island Railroad’s main terminus now is. 
In fact, the demands of the Pennsylvania road were borne in 
mind throughout the work, and the power-house is located no‘ 
at the centre of the Long Island system, but at a point where 
it can feed most effectively the Long Island lines and the Penn- 
sylvania tunnel. 

The multiple-unit system of control was adopted. The trains 
are made up of motor cars and trailers. They will thus be 
able to run over their own lines and those of the connectiny 
companies without change. 

The New York Central was forced to electrify its New York 
zone by the requirements of the tunnel through which it now 
reaches the Forty-second street terminus. This tunnel mai 
it necessary to haul all trains entering the city electrically: 
the multiple-unit trains will be used for the suburban traffic 
and the through trains will drop their locomotives some thirt\ 
miles from the terminus, and be drawn the rest of the way b) 
large electric locomotives. The terminus now being constructe:! 
for these trains will be the most elaborate in the world. It :- 
to be a huge two-story affair, with the ground floor devoted to 
local traffic, and the second floor given over to the throug! 
This road has also adopted the 600-volt, direct-curren: 
system, for reasons which have been previously given. This 
system seemed to the electrical commission the best to meet the 
conditions obtaining. The multiple-unit trains of the New 
York Central suburban lines can be operated over the subway, 


trains. 
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as a connection will be provided, but it is questionable whether 
this will be done. 

The New York; New Haven & Hartford Railroad enters New 
York city over the tracks of the New York Central. The de- 
cision of the latter to operate this section of its road electrically 
has forced the New Haven road to adopt electric operation as 
well. In this case the road has decided to use the alternating- 
current, single-phase system, drawing all of its trains by means 
of electric locomotives. 

The Pennsylvania Railroad Company, reaching the city as it 
does by means of tunnels, was also forced to adopt an electric 
system for running through the tunnels. It will thus be seen 
that all of these roads were forced by special conditions to change 
from steam to electricity. In no case has the electric system 
been adopted simply to effect economies in operation, hence 
ihe work being done here does not necessarily point toward the 
But the 


conditions of approach to New York, while somewhat more dif- 


supersession of the steam locomotive by the electric. 


ficult than those existing at other large cities, are not so very 
different, and one may expect before long that the changes 
going on here will be followed by similar changes elsewhere. 
One may then be able to make the journey from New York to 
Boston or to Washington without dreading the tunnels through 
which he must pass. 

A noteworthy feature of electrical conversion of these roads 
is the general adoption of the steam turbine as the prime mover. 
This shows the great confidence engineers have in this machine. 
In theory it is nearly perfect as a steam engine, and the decision 
to use it is evidence that it is capable of meeting the severe 
conditions of railway work. Whether the steam turbine is to be 
merely a passing type, to be superseded by some other prime 
mover—perhaps of the internal combustion type—or whether 
it is to remain for a period of years comparable to that during 
which the reciprocating engine held sway, can not be said, but 
this much is true: the advocates of the steam turbine will 
not be able to complain that the turbine itself has not been 
given a trial. Evidently it is to have ample opportunity to show 
its value. 

Another feature of the modern electrification of railways is 
brought out by the Long Island Railroad equipment. In order 

to handle the occasional, but heavy, loads, portable substations 
have been provided, consisting of the rotary converter, with its 
transformers and switchboard equipment, which can be hauled 
to whatever part of the system is in need of reenforcement, and 
there attached to the high-tension lines for supplying the local 
needs. This, in a way, takes the place of the old booster sys- 
tem, as used in street railway work, which enabled the power 
station to handle concentrated loads at distant points. The 
portable substation is, however, a decided advance over the booster 
system, since it operates practically as efficiently as a perma- 
nent substation, while the very principle of the booster system 
called for a largely increased line loss. 

There are many other interesting features of this work 
going on in and about New York, which will be best understood 
by reading the descriptions which have been published. 
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THE GROWING USE OF STEEL CARS. 

Some two years ago, after a rather serious accident, in which 
two electrically operated trains were telescoped, a demand was 
made for a type of car not so subjected to this danger, and it 
was suggested that all-stedl cars be adopted. At that time 
such a car had been tried in the West, with apparent satisfaction, 
but some hesitancy was felt as to the advisability of making the 
The matter was, however, duly considered, and the 
A large 


change. 
decision has been made in favor of the steel cars. 
number of these have already been put into service in the 
New York subway; in fact, many of them were furnished in 
time to be used when the subway was first opened. Now the 
Long Island Railroad has opened a part of its electrical system, 
and is using steel cars; and the New York Central has decided 
to adopt this type of car for its suburban lines. Railway acci- 
dents, fortunately, are few, but when one does happen, it is apt 
to be bad. With steel cars, danger to passengers will be largely 
reduced, since not only can they resist shocks which would 
crush a wooden car, but they are fireproof; in fact, there is 
nothing in them to burn. Thus, two of the most terrible effects 


of serious railway accidents are avoided by the new type of car 





ELECTRICITY AND THE FIRE RISK. 

From the earliest days of electrical work on a commercial! 
scale it has been the custom of many people to attribute elec- 
trical causes to fires of uncertain origin. In spite of the vast 
improvement in design and construction which characterizes 
most modern applications of electricity in comparison with 
those of but a few years ago, the tendency to lay the blame 
where it does not belong still exists. The newspapers are 
often too ready to pass the verdict “defective wires” upon fires 
of doubtful cause, with the result that the good name of all 
electrical work suffers in the public mind. It is next to 
impossible to estimate the injury thus done to the art, but there 
is no question that in some cases a lack of confidence is he- 
gotten which influences decisions in favor of other motive powers 
and methods of illumination. 

In this connection it is interesting to examine some actual 
figures giving the causes of fire alarms in the city of Worcester, 
Mass., during the last fiscal year, as tabulated by Captain Will- 
Out of 943 alarms, only 


fifteen were due to electrical causes—less than 1.6 per cent; 


iamson of the protective department. 


twenty-three fires were caused by the misuse of illuminating 
gas, and seventy-one by mishaps with kerosene. There were 
nearly sixty-two times as many fires from other causes than there 
were from electricity. Only two of the electrical fires were due 
to defective electric light wires, four to electric motors which mis- 
behaved, and the remaining nine to trolley-wire troubles. There 
were twenty-six fires of unknown cause, all of which might he 
charged to electricity without raising the percentage of electrical 
fires above 4.3, though such an apportionment would be most 
unfair. These figures are a significant comment upon the fal- 
lacy of indicting electricity with high crimes and misdemean- 
ors which it never committed, and, incidentally, an indication 
that the contractors and the wire department in Worcester are 


jointly responsible for some excellent construction. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER IX. 
THe Beta AND Gamma Rays. 


THE BETA RAYS. 

It was pointed out in connection 
with the study of the a rays, which 
are only deviable, that the 
radium radiations contain rays which are 
readily deviated by the magnetic field. 
This was shown by M. Curie by means of 
an experiment already referred to in con- 
nection with the study of a rays. 

Some radium bromide was placed in 
the bottom of a tube of lead, which in 
turn was placed between the poles of au 
electromagnet. In front of the tube, and 
at a distance of several centimetres from 
it, was an electroscope. It is necessary 
that a considerable air space should inter- 
vene between the tube and the electro- 
scope, in order that the a radiations from 
the radium should be cut off and not al- 
lowed to fall on the instrument. A few 
centimetres of air are quite sufficient to 
cut off the easily absorbed, non-penetra- 
ble a rays, as we have seen. The @ radia- 
tions from the radium now fall upon the 
electroscope, together with the y radia- 
tions; but since the latter have only very 
small power to ionize a gas through which 
they pass, they have but little power to 
discharge the electroscope. Further, they 
are not deflected by a magnetic field, and, 
therefore their action on the electroscope 
is constant before and after the current 
is turned on the electromagnet. 

When the electromagnet is turned on 
and a magnetic field established, the B 
rays are readily deflected against the walls 
of the tube, and no longer fall on the 
electroscope, or ionize the air between 
the leaves. The electroscope is now dis- 
charged much more slowly than before 
the magnetic field was produced. This 
experiment illustrates qualitatively the 
deviable nature of the B rays. 

A question in this connection which 


slightly 


is of importance is this: Are all 
the B rays equally deviable? Are 
the B radiations homogeneous? This is 


answered by the following experiments. 

If in the preceding experiment the 
metal tube were covered with a metal plate 
having a narrow slit cut in it, only a 
narrow beam of rays would escape from 
the tube. This would produce only a 


narrow line on a photographic plate. If 
the magnetic field is now established, the 
B rays will be deflected to one side. The 
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impression upon the plate, however, is 
not that of a displaced narrow line, but is 
a broadened band. This shows that the 
deviable 8 rays are not homogeneous, but 
that some are more deflected by the mag- 
netic field than others. They are spread 
out by the magnetic field into a kind of 
spectrum, as it were, showing that some 
of the B particles have very different 
velocities from the others. 


NATURE OF THE CHARGE CARRIED BY THE 
B PARTICLES. 

The B rays, as we have seen, are de- 
flected in the magnetic field, and are there- 
fore charged. The next question is, are 
they charged positively or negatively? 
This is answered by the following experi- 
ment carried out by M. and Mme. Curie. 

If the B rays are absorbed by any sub- 
stance they would necessarily give up their 
charge to the absorbing medium. It 
would, apparently, be only necessary to 
detect the nature of the charge on the ob- 
ject to which the ® rays are absorbed, in 
order to determine the nature of the 
charge carried by the 8 rays themselves. 

While this at first sight is a very simple 
matter, a difficulty is encountered. The 
8 rays produce ions in a gas through 
which they pass. These would conduct 
the charge away from the object upon 
which the 8 rays impinge, and not 
enough charge would collect to be de- 
tected. In carrying out such an experi- 
ment it would obviously be necessary to 
cut off the a rays by means of a thin sheet 
of metal, through which the B rays 
would pass, since the a rays have much 
greater ionizing power than the B rays. 
Even when this is done the B rays ren- 
der the air a sufficiently good conductor to 
remove the electricity from the object 
which absorbs the 6 rays, too rapidly for 
a sufficient charge to accumulate to be 
detected. 

This difficulty was overcome by the 
Curies by imbedding the plate upon 
which the f rays were to fall, in an in- 
sulator through which the B rays could 
pass. They used thin ebonite, and also a 
thin layer of paraffine. The result was 
that the Curies were able to demonstrate 
that the metal upon which the B rays 
fell, became charged negatively. This 
proved that the 8 particles carried a nega- 
tive charge. The same result was ob- 
tained by Wien, who surrounded the plate 
upon which the B rays were to fall, not 
with an insulator, but with an evacuated 
vessel. 

The Curies proved that the plate con- 
tinually received negative electricity, as 
would be expected by the constant raining 
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of the negatively charged @ particles upon 
it. Mme. Curie states that only a very 
weak current was obtained under the 
above conditions, as would be expected. 
With a layer of very active radium con- 
taining barium, having a surface of 2.5 
square centimetres and a thickness of 0.2 
centimetre, a current was obtained of the 
order of magnitude ten to eleven amperes, 
the rays having passed through an alumi- 
num screen whose thickness was 0.0! 
millimetre to cut off the a rays, and ther 
through hard-rubber insulation, having a 
thickness of 0.3 millimetre. 

The Curies then undertook the seque! 
to the above experiment. If the @ rays 
are charged negatively, they must leave 
the radium from which they are shot off 
positively charged. To test this conclu- 
sion the Curies placed the radium salt in 
the lead box, and surrounded the whole 
with the insulating medium, connecting 
the metal box, however, with the electrom- 
eter. The insulating material was then 
surrounded by metal connected to earth. 

Under these conditions the radium be- 
came positively charged, due to the nega- 
tive charges carried off by the B particles, 
which, in this case, were communicated to 
the outside metal box and then to earth. 

In the above experiment it must be re- 
membered that the a particles which are 
charged positively, are also given off by 
the radium, and these would leave the 
radium negative. The result would be 
that the escape of the a particles would 
charge the radium negatively, while the 
escape of the B particles would charge it 
positively. In a word, the two would act 
exactly counter to one another. To test 
the effect of either one, the action of the 
other must be eliminated. 

The effect of the a particles was easily 
eliminated in the above experiment. They 
are absorbed completely by the insulated 
metal box in which the radium salt was 
placed, and through which most of the 
B rays passed, and thus, their electrical 
effect was reduced to zero. 

An interesting observation in this same 
connection has been described by the 
Curies. Radium would continue to 
throw off negative charges until it itself 
would become so highly charged positively 
that this would prevent the further send- 
ing off of negative charges. An active 
preparation of radium was sealed up for 
some time in a glass tube. When the 
tube was scratched with a file, the weak- 
ened portion was at once perforated by a 
spark, and M. Curie at tre same moment 
received an electric shock. The potential 
of the tube had thus been raised well above 
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the potential of the earth, due to the ab- 
sorption of the positively charged a par- 
ticles, which gave up their charge to the 
inside of the tube. 

An interesting experiment bearing upon 
this point, has recently been described 
py Strutt. The salt of radium is 
scaled up in a glass tube with thin 
yalls. The glass tube is covered with 

conductor attached to the leaves of 

n electroscope. This inner vessel is sus- 
vended by a glass rod in a larger glass 

‘be which is exhausted. The inner vessel 
ontaining the radium becomes charged 
vositively, due to the passage through its 
hin walls of negatively charged f par- 
icles. The. leaves of the electroscope 
iiverge. 

The inner surface of the outer glass 
ube is covered with tinfoil, which is con- 
nected with the earth. When the leaves 
iiverge sufficiently to touch the tinfoil 
hey are discharged. If the radium salt 
s fairly pure the leaves become quickly 
harged again, and thus the charging and 
lischarging go on automatically. 

Strutt remarks that this experiment is 
the nearest to perpetual motion that we 
iave thus far approached. The leaves of 
the electroscope will continue to diverge 
and collapse as long as the radium retains 
any radioactivity. While, as we shall 
see, radium is undergoing decomposition 
and losing its activity, the process is a 
very slow one, and the above experiment 
would go on a very long time. This is 
the only substance known that is capable 
of charging itself electrically. 


é 
THE DETERMINATION OF aa FOR THE BETA 


PARTICLES. 
We have already studied the method 
worked out by J. J. Thomson for deter- 


mining the ratio of for the cathode 


particle. This method, it will be remem- 
bered, is based upon subjecting the cathode 
rays to both electrostatic and magnetic de- 
flection. Exactly the same method was 
used with the B particles from radium. It 
is not necessary to repeat the discussion 
of this method. If necessary the account 
of the method given in an earlier chapter 
should be reread. The velocity of the B 
particles, as thus determined by Becquerel, 
was about 1.6  10'° centimetres per sec- 


ond, and the value of — =10*. This ve- 


locity is of the same order as that of light, 
3 X 10*° centimetres per second, and is 
considerably greater than that found for 
the cathode particle in the low-pressure 
tube. 

One matter of very great impor- 
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tance in this connection must be mentioned 
again. It will be remembered that all of 
the B particles are not deflected equally by 
a magnetic field. This was shown by a 
broadening of the line on the photo- 
graphic plate, when the magnetic field was 
produced. It was pointed out that this 
was due to the fact that the B particles 
did not all move with the same velocity. 

This is made the basis of the important 
experiment of Kaufmann, to which ref- 
erence has already been made. He studied 
the electrostatic and magnetic deflections 
of the B rays having different velocities, 


and determined the value of for the 


different rays. 
He found that this value was.not con- 
slant, but varied with the velocity of the 


A ae 
particle. The value of —- increased as 


the velocity of the particle diminished. 
This is seen by the following results, 
which, although discussed in an earlier 
chapter, will be given again in this con- 
nection : 


Velocity é 

Cm. per sec. m 
2.36 1.31 10° 
2.48 1.17 10° 
2.59 0.97 10° 
2.72 0.77 X 10° 
2.83 0.63 X 10° 


The importance of this observation has 
already been pointed out. The charge e 
carried by the particle is constant, inde- 
pendent of the velocity. Since ~~ changes 
with the velocity, we must conclude that 
m, or the mass of the particle, changes 
with the velocity. 

The significance of this has already 
been pointed out in an earlier chapter 
It will be remembered that the conclusion 
to which we were led, especially after 
comparing the values calculated by Thom- 
son with those found experimentally by 
Kaufmann, is that all mass is of electrical 
origin, and that matter is made up of 
electrons or disembodied electrical charges, 
moving with high velocities. 

THE MASS OF THE 8 PARTICLE—RELATION 
TO THE CATHODE PARTICLE. 

The method for determining the mass 

of a particle, knowing the value of the 


ratio < for it, has already been dis- 


cussed at length. The mass of the 


sa the mass of 
the hydrogen ion in solutions of acids. 
It is, therefore, the same as the mass of 
the cathode particle. 


We have now studied a sufficient num- 


B particles is about 
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ber of properties of the B rays to enable 
us to make a comparison with the corre- 
sponding properties of the cathode rays. 
CATHODE RAYS. 

Affect the photographic plate. 

Produce fluorescence. 

lonize a gas. 

Are negatively charged particles. 

Have moderate power to penetrate 


“matter. 


Have a mass about of the mass 


1 
770 
of the hydrogen ion. 

Have a velocity about one-tenth that 
of light. 

8 RAYS FROM RADIUM. 

Affect the photographic plate. 

Produce fluorescence. 

Ionize a gas. 

Are negatively charged particles. 

Have moderate power to 
matter. 


penetrate 


1 
Have a mass about —— of the mass 


770 
of the hydrogen ion. 
Have a velocity that varies for the dif- 
ferent 8 particles, but the mean velocity 
is about half that of light. 


We see from the above that the 8 par- 
ticles resemble the cathode particles very 
closely in all of their properties, except 
the velocity with which they travel. That 
the two sets of particles should not have 
the same velocities, is not at all surprising, 
when we consider the different conditions 
under which they are produced. 

The B particles are shot off from 
radium with velocities that are definite, 
and which are conditioned by the nature of 
the substance. The cathode particles are 
shot off from the cathode under a high 
electrical stress, conditioned in part by the 
difference between the potential of the 
anode and the cathode. Indeed, we would 
expect that the velocity of the cathode 
particle would vary with the field that was 
employed, and such is the fact. With a 
strong field the velocity of the cathode 
particle is greater than with weak fields, 
and with very strong fields the velocity 
of the cathode particle is of the order 
10*° centimetres, which approaches much 
more nearly to the velocity of the B par- 
ticle. 

We can, then, regard the B particles 
as essentially identical with cathode par- 
ticles, differing from them only in the 
velocities with which they move. This 
would produce, as we have seen, a slight 
difference in the mass, but it is not neces- 
sary to go further into this matter in the 
present connection. 

We have learned that the cathode par- 
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ticles are nothing but electrons, or dis- 
embodied, negative electrical charges. 
Therefore, the B rays are made up of 
nothing but negative electrical charges, 
shot off from the radium with enormous 
velocities—the velocities being compar- 
able with those of light. 

We have learned that all the radio- 
active substances known give off a par- 
ticles. The three radioactive substances, 
uranium, thorium and radium give off 8 
particles. Polonium, as we have seen, 
gives out only a particles. 

(Chapter IX to be continued.) 


ere 
Liverpool Tramways. 

United States Consul Griffiths, at Liv- 
erpool, England, has reported recently on 
the results of the city’s management of its 
tramways during the past eight years. 
During this time the fares have been re- 
duced, the speed and wages of the em- 
ployés have been increased, and the sys- 
tem is to be satisfactory gener- 
ally. Electric cars in Liverpool are be- 
coming more and more popular, and in 
fact are developing into serious com- 
petitors of the English railroads. Consul 
Griffiths says that in considering the ad- 
visability of municipal ownership in 
America, based on the results of such 
ownership in Great Britain, the fact 
must not be overlooked that many men in 
all the larger English cities are not only 
willing, but anxious, after they have se- 
cured a competence—which need not 
necessarily be a large fortune—to with- 
draw partially or altogether from the 
active responsibilities of business and de- 
vote themselves, without 
thought of compensation, to civic affairs. 
Wide experience and sane judgment are 
thus secured for the service of the mu- 
nicipality without the expenditure of a 
single dollar. This statement applies, of 
course, only to those who act in an ad- 
visory and overseeing capacity. 

The report for the year 1904 shows 
that the Liverpool tramways carried an 
aggregate of 116,600,000 passengers. 
The receipts were $2,628,000. 

The electric cars are gaining in popu- 
larity in other parts of Great Britain, 
as well, for in 1903 there were only 
5,500,000 more third-class railway trav- 
elers than in the previous year, while 
the electric cars showed an increase in 
passengers of 287,500,000. The gain in 
third-class railway passengers was a lit- 
tle over 6,000,000 in 1904, but the elec- 
tric cars gained over 117,000,000. Last 


said 





reserve or 


vear the tramways carried over 700,009,- 
000 more passengers than were carried 
in the third-class railway cars. 
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THE RELATION OF THE CENTRAL 
STATION TO THE MOTOR-DRIVEN RE- 
FRIGERATING MACHINE.'! 


BY G. W. GODDARD. 





It is probable that no factor of daily 
commercial life in our towns and cities 
is of greater importance than is that of 
necessary controllable temperature as 
applied to the preservation of food and 
other products. As the production of 
this essential element is now under prac- 
tical mechanical control in sizes of units 
to be used by consumers at large, it should 
be of especial interest to the central sta- 
tion for many reasons, for example: 

1. The electric drive for the mechanical 
refrigeration unit is superior from every 
point of excellence. 

2. The motor enters at once under 
conditions of known operation and easy 
control by the consumer. 

3. The supply and consumption of 
power are in ratio to demand. 

4. It is practically a day load, and 
heaviest during the summer months. 

When those interested in the increase 
of the central station power load consider 
the surprisingly large number of places 
dependent on controllable temperature, 
and the importance of the central station 
service to same, it is apparent that it is 
worth being taken seriously and a method 
established to secure the business which 
will be substantial and of long term. It 
will also be found that on the part of 
the majority of consumers to whom the 
controllable temperature will be most 
valuable, a very crude knowledge, and in 
many instances none at all, exists of the 
practical application of this apparatus to 
their needs. By its use they radically 
change their present method, and, as a 
conservative and practical class must be 
intelligently advised by the representative 
of the electric company, it is necessary 
for the representative to be reasonably 
well posted in the principles of its appli- 
cation, and the advantages claimed. 

The principle of mechanical refrigera- 
tion, as employed to-day, is not new—it 
follows the established laws of physics; 
of reduction in temperature by means of 
change of condition, as of the evaporation 
of a liquid to a gaseous form. 

The present refrigeration compression 
machine is the logical result of stages of 
improvement by eminent scientists and 
physicists such as Pictet, Faraday, 
Siemens, Linde, Dewar, Natterer, George 
Holt, ete. Refrigeration in this system 
is brought about by the evaporation of 





1 An abstract of a paper read at the recent meeting of 
the Association of Edison Llluminating Companies. 
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liquid anhydrous ammonia, which takes 
place in coils of pipe, termed expansion 
coils; these coils are either placed in the 
room to be refrigerated, or they are sub- 
merged in a bath of brine, which transmits 
to the ammonia gas inthe expansion coils 
part of its heat, thus lowering its tem- 
perature, and it is then circulated by 
means of a pump. In the transformation 
of the anhydrous ammonia liquid to its 
gas a certain volume of heat is required 
to effect change of constitution which be- 
comes latent, and this must be withdrawn 
before the substance can be reconverted 
into a liquid. It is upon this physical 
law that the science of refrigeration is 
based. 

Anhydrous ammonia is selected as the 
refrigerating medium on account of its low 
boiling point (—28.6 degrees Fahrenheit) , 
its high latent heat of evaporation, its 
non-corrosive effect on iron and steel, and 
because the pressures under which it is 
used are such as to render it perfectly safe 
to handle, with properly constructed appa- 
ratus. The process is divided into three 
distinct stages—compression, condensa- 
tion, and expansion. 

The gaseous ammonia is drawn into the 
ammonia compressor and there compressed 
from 125 to 175 pounds per square inch. 

The vapor, under this high pressure, is 
forced into the condenser, consisting of a 
series of pipes, over which cold water is 
allowed to flow, or through coils sur- 
rounded by water, where the now active 
and sensible heat, developed during com- 
pression, is transferred to the cooling 
water, thus withdrawing from the vapor 
that heat which was necessary to keep it 
in a gaseous condition, and reconverting 
it into a liquid at the temperature and 
pressure existing in the condenser. The 
ammonia so liquefied in the condenser is 
then allowed to pass in small quantity 
through a regulating or expansion valve, 
into pipe coils, placed in the rooms to be 
cooled, or into a bath of brine; here it 
again expands into a vapor, owing to the 
lower temperature maintained in such 
pipes, taking up from whatever substance 
surrounds it an amount of heat exactly 
equivalent to that which was given up 
during condensation. The expanded 
vapor is then drawn back into the com- 
pressor, again compressed, condensed and 
expanded, the cycle of operation being 
repeated indefinitely with the same 
ammonia, which is used continuously, and 
which never comes in contact with the 
substance to be refrigerated. 

Twenty years ago the mechanical com- 
pression machine was in its infancy; to- 
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dav it is making the entire ice output 
in the Southern states, supplying the ice 
to the refrigerator cars from the West 
and South, and so preserves and regulates 
the delivery of fish, fruits, and other com- 
modities, that same can be delivered at 
all seasons of the year. Immense cold 
storage warehouses are, by dependence 
upon the reliable operation of the re- 
f-iceration machines, storing millions of 
dollars’ worth of perishable goods, and 
‘yolesale meat, provision, and fruit 
‘oglers are, by means of the machine, 
s‘oring their goods for any length of time, 
nd supplying the smaller dealers; it is 
‘st this class of smaller dealers who can 

rive a positive benefit by use of the 
small machine now being made in sizes 
.o meet their needs, and arranged to be 

iven by the electric motor. 

lt is apparent that large machines up 

250 tons, under continuous operation 
‘1 the brewery or cold storage warehouse, 
vith double turns of experienced engi- 
neers, is a different proposition from the 
saall machine applied to the retail 
itcher, grocer, restaurant, etc.; while the 
orineiple of operation is the same the in- 
‘allation is different and varies in some 
varticulars as per conditions of respective 
aces. As a rule, however, respective 
lines of trade call for nearly identical 
plans of installation, the difference being 
nainly in the location of the several parts 
ind lengths of coil connections. 

About eighteen months ago the Phila- 
lelphia Electric Company organized a re- 
‘rigeration feature of its business, adopt- 
ng at the start a method of illustrative 
and descriptive circularization, this being 
‘ollowed by personal calls. It then 
planned to effect installations of one or 
‘nore machines in respective lines of trade, 
and after such installations to make care- 
‘ul tests of same as to watt consumption, 
horse-power required, temperatures, cost 
‘f operation as compared to ice, ete. 

This work has been followed closely, 
ind to-day, though the load is not large, 
we have plants installed under continuous 
ind advantageous operation as compared 
vith former cost for ice and with advan- 
‘ages not to be derived from ice, in the 
‘ollowing lines of trade: dairy, drug- 
store, grocery-store, residence, restaurant, 
saloon, office building, apartment-house, 
ete. The plants are demonstrating their 
advantages. Some of these places are 
about to add additional machines, and 
others are being gradually installed in 
new places by reason of the results ob- 
tained by those in operation. 

The cost of operating the small refrig- 
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eration machines by the electric motor 
at current rates compares favorably with 
the cost of ice. This must be effected, 
however, by confining the use of current 
as nearly as possible to actual required 
temperature under proper insulated con- 
ditions. The advantages by use of the 
motor-driven machine more than offset 
the attention required, which, with a good 
machine, is nominal. Two plans of in- 
stallation can be employed in the cold 
storage rooms of the butcher, grocer, 
baker, ete. : 

1. Direct expansion coils, usually on 
interior side wall of box. By this plan 
continued refrigeration by the machine 
ceases on stopping of same, the consequent 
condensation flowing off by means of drip- 
pan. 

2. The installing of a brine tank in 
the top of the box, the temperature of the 
brine having been lowered by expansion 
coils in same, as before described, and the 
brine acting as a cold storage during and 
after box is closed for the day. In our 
city the latter plan is more generally 
followed for small machine installations, 
and lately there has been offered a per- 
fected system of automatic control to 
confine operation of machine to time nec- 
essary to maintain any desired tempera- 
ture. This system is in the hands of capa- 
ble and responsible men and should prove 
of value. 

The desire for a refrigerating machine 
of a capacity of from 500 pounds to 
three tons in the retail trade is an un- 
questioned fact, its practicability has 
been demoristrated and there appears to 
be no doubt that a large and profitable 
load can be secured. From a standpoint 
of operative cost, these machines can, and 
do, compete with refrigeration by means 
of ice. From every other point of view, 
mechanical refrigeration is immeasur- 
ably superior. 

It relieves the consumer of dependence 
upon the iceman. He escapes the slop, 
inconvenience and labor of loading ice, 
with its consequent financial loss. 

It does away with the filth in the ice 
bunker, resulting from impure ice. The 
cold air of mechanical refrigeration is 
absolutely dry, sweet and pure, prevent- 
ing the possibility of slime and the lodg- 
ment of disease germs. 

An even temperature is secured, lower 
than ice will produce, if desired. 

The “trimming” loss incidental to the 
preserving of meats in other refrigerators 
is entirely avoided. This item alone would 
save the owner of a butcher shop many 
times the interest on the cost of installa- 
tion. 
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The test of the saloon installation, 
mentioned previously, is the only one in 
which the actual operative costs are shown 
to be but little less than that of ice re- 
frigeration, but in this line of business 
particularly, the nuisance of handling ice 
is so decided that the saloon keepers and 
brewers approached by us in this matter 
have, without exception, expressed a will- 
ingness to pay more, if necessary, in order 
to eliminate it. 

The difficulty encountered by the cen- 
tral station in introducing the machine 
upon its circuits has apparently narrowed 
down to one thing—first cost. 

That problem must, and can, be solved. 
It has been suggested by some manufac- 
turers that in order to meet this condition 
it will be necessary for the central station 
to offer a special power rate for this busi- 
ness, thus showing the prospective pur- 
chaser a large reduction in operating ex- 
penses over present method. 

That argument obviously would not 
appeal to the central station manager, 
and it does not eliminate the financial 
difficulty of installation. 

Until these machines are made in great 
numbers, it is probable that the manufac- 
turing costs will not be reduced very ap- 
preciably, but it is within the power of 
the central station, under present condi- 
tions, to reduce the total installation cost 
fifteen per cent to thirty per cent by active 
cooperation with the builders of the ma- 
chine. 

This saving can be accomplished by 
having the engineers of the lighting com- 
pany, or some local engineer, estimate 
the size of machine necessary to do the 
given amount of work, secure bids from 
the various mechanical refrigerating ma- 
chine builders for a machine guaranteed 
to do this work, and delivered f. o. b. 
destination, the lighting company then 
doing the necessary work of installation 
and connecting up, in the consumer’s 
premises. Under present conditions the 
cost of complete installation (when the 
entire work is done by the machine build- 
ers) is increased the fifteen per cent to 
thirty per cent mentioned above, due to 
the necessary traveling, hotel, and con- 
tingent expenses of the mechanics, engi- 
neers, etc., when installing a plant located 
at a distance from the factory. 

From several hundred enquiries received 
as a result of advertising in Philadelphia, 
the makers of the refrigeration machines 
have a list of over 100 names, every one 
of which is deeply interested, and a prob- 
able purchaser. To handle this business 
they have established an agency in that 
city. There are more than 10,000 retail 
stores in Philadelphia which could use the 
small refrigeration machine with advan- 
tage and profit to themselves. 

It remains for the central station au- 
thorities to provide a solution for the 
first cost problem. 
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tric zone of the New York Central 
& Hudson River Railroad will be 
generated at two power stations, one at 
Yonkers, on the Hudson division, and the 
other at Port Morris, on the Harlem divi- 
sion, the two stations being cross-connected 
and each having an ultimate capacity of 
30,000 kilowatts, which is sufficient to 
carry the entire load of a train service 
much greater than that now operated by 
steam. 
The main buildings which enclose the 
boiler rooms, coal bunkers and the gen- 


} HE current for operation in the elec- 


{ion system, are advantageous because they 
are on the waterfront and are also adja- 
cent to existing tracks, thus being con- 
venient of access for delivery of coal by 
boat or car. 

At Port Morris the solid rock is suffi- 
ciently near the surface to warrant carry- 
ing the concrete foundation down to it, 
and at Yonkers a bed of hard sand and 
gravel forms a good bottom for a pile and 
concrete foundation on the particular lo- 
cation selected, whereas borings taken 
along the river front over all other por- 
tions of the territory near the load centre 
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this, together with the seepage through 
the coffer dam, was easily disposed of ith 
pumps. 

Excavation was made to rock over the 
entire area covered by the buildings. !n 
some places the rock was disintegrat: i 
and in others it was extremely hard. The 
surface also was very irregular, making ) 
wide variation in the height of the piers 
the maximum height being about thirt»- 
four feet. A portion of the rock was ex- 
cavated in order to build the intake ai. 
discharge tunnel of the circulating syst«1 
for the condensers at the proper elevatio 
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SECTIONAL VIEW OF THE YONKERS Power STATION OF THE NEW YORK CENTRAL & Hupson RIvER RAILROAD’s ELEcTRIC ZONE. 
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erating rooms are 167 feet wide, 237 feet 
long and 105 feet high. The switch- 
houses are separate buildings located about 
forty feet distant from the main power 
stations. 

The design of these power stations gives 
economy in space for the current gen- 
erated, the number of cubic feet per kilo- 
watt capacity being 102. The number of 
square feet of building per kilowatt 
is 1.49. 

The locations adopted, besides being 
near the load centres of the electric trac- 


of the electric traction system showed 
either a great depth of silt or other unfa- 
vorable conditions. 

At Port Morris a concrete bulkhead, 
built along one side and the outer end of 
the building to form a slip and dock, was 
used as a portion of a coffer dam for the 
excavation of the foundation, an existing 
embankment over a sewer forming one 
wing to reach the shore and a timber 
coffer dam forming the other. An inter- 


cepting ditch on the land side caught the 
water which drained in from a swamp, and 


At Port Morris the piping for steam 
and other connections to the turbine room 
is carried through tunnels under the floor 
of the power-house. After building the 
tunnels and piers for columns and founda- 
tions for the generators and boilers, th: 
area was filled with sand up to the leve 
of the floor. The concrete floor and walls 
of the pipe tunnels which extend below 
the water line are waterproofed with al- 
ternate layers of coal tar pitch and felt. 

The work on the foundations included 
26,000 cubic yards of earth excavation. 
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1,500 cubic yards of rock excavation, 
16,500 cubic yards of concrete, 5,000 
square yards of waterproofing and 25,000 
cubic yards of back filling. The slip and 
bulkhead wall required 11,000 cubic yards 
of earth excavation, 5,000 cubic yards of 
ock excavation and 3,500 cubic yards of 
oncrete. 

The Yonkers power station is built en- 
‘rely on land under water at a point 

here the main line of the Hudson divi- 
Jon runs along the bank of the Hudson 
river, with only a riprapped slope outside 
of the tracks. The land on the other side 
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strips spiked to the edges, so as to form a 
tongue and groove joint. The driving 
point of each timber was beveled on the 
edga away from the timber previously 
driven in order to force them as close to- 
gether as possible, and great care was 
taken to see that no pebbles or other ob- 
structions were allowed to get between the 
timbers and open the joint. Some of the 
joints which leaked between high and low 
water as the water was being pumped out 
were battened with canvas and a few 
joints under water were caulked by a 
diver. When the water was finally pumped 
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and ash hoist a depth of thirteen feet. In 
the Yonkers power-house there is no pipe 
tunnel under the floor as at Port Morris, 
the piping in the turbine room being car- 
ried under transverse galleries. 

The main bed of the concrete founda- 
tion is four feet thick, bringing the eleva- 
tion up to minus five, above which the 
walls and piers for the superstructure and 
machinery are carried up individually, the 
spaces between being filled with sand up 
tc elevation zero, over which a six-inch 
concrete floor is laid. 

Waterproofing consisting of alternate 
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of the tracks rises abruptly and is valua- 
ble for residential purposes. 

On the site selected for the power sta- 
tion the water runs from a depth of eight 
feet near the shore to sixteen feet at the 
outer end, the bottom being sand and 
gravel. As the first step in construction, 
the piles forming the foundation, spaced 
in general three feet apart under walls, 
piers and machinery and somewhat fur- 
ther apart under the floor, were driven to 
refusal, four marine pile drivers being 
employed in the work. The area was then 
surrounded with a coffer dam formed of a 
single course of twelve-inch by twelve-inch 
timbers with three-inch by four-inch 


out, however, there was no difficulty in 
keeping the bottom dry with an eight-inch 
pump, although the interior was exca- 
vated to a depth of about twenty feet 
below the surface of the water at the out- 
shore end. The piles were in general cut 
off at an elevation of eight feet below 
mean high water and the bottom of the 
concrete foundations was laid one foot 
below the heads of piles or at an elevation 
minus nine. 

Under the intake and discharge tunnels 
for the circulating system for the con- 
densers the bottom of the concrete reached 
a depth of about eighteen feet below high 
water, and under the tunnel for the coal 


layers of coal tar pitch and felt is laid in 
a horizontal plane in the concrete bed at 
an elevation six inches above the tops of 
piles, and is carried up the side walls 
above high water. Six-ply waterproofing 
is used in all horizontal planes, five-ply in 
all vertical planes in the building, and 
four-ply around all ducts exposed to sur- 
face or tidewater. 

In order to take up any tensile stresses 
in the foundation, two courses of round 
steel rods one inch in diameter are laid in 
each direction at right angles to each 
other in the bed of concrete above the 
plane of the waterproofing. The founda- 
tion work includes 5,540 piles, 16,500 
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cubic yards of concrete, 270 tons of rein- 
forcing rods and 9,000 square yards of 
waterproofing. 

Aside from the foundations, the two 
power stations are similar in design. The 
base and floors are of concrete, the frame- 
work of steel, all designed so as to give 
no inaccessible surfaces; the walls are 
brick and tile, and the roofs are of con- 
crete roofing slabs covered with copper, 
with standing seam joints. 

There are 2,800 tons of steel structure 
in each power station. 

Architecturally, the power stations have 
been designed with the idea of using the 
large proportions to obtain an impressive 
effect merely by the use of common brick 
and terra cotta of the same general color, 
relieved through careful design of the 
openings and recesses, but without any 
special ornamentation. The result gives 
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the members being filled with concrete 
slabs, giving the effect of half-timbered 
stucco construction. 

There are two Custodis radial brick 
stacks, fifteen feet six inches inside diam- 
eter and 250 feet high above grates at each 
power station. 

They are supported on steel columns 
and a concrete and steel staging forty feet 
above the boiler-room floor, the main 
boiler-room alley passing underneath. 

In interior arrangement the power sta- 
tions are divided by a brick wall into the 
turbine room, 69 feet by 231 feet 8 inches, 
which is open to the roof, and a boiler 
room 88 feet by 231 feet 8 inches, over 
which the coal bunkers of 3,500 tons ca- 
pacity are placed. 


At Port Morris there are three galleries 


on one side of the turbine room, the first 
gallery being used as a shop, the second 
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SECTIONAL VIEW OF THE PorT Morris POWER STATION. 


economy in construction in proportion to 
the capacity. Special consideration was 
given to the design of the windows, not 
only to obtain a well-lighted interior, but 
also to present a striking and attractive 
appearance from the exterior at night, 
both power-houses being located along the 
line of important water travel, besides 
being adjacent to railroad lines. The 
prominent feature of the design is a row 
of eleven arched windows of ten-foot 
span on each side, lighting the main floors. 
A good effect is obtained by placing three 
small windows over each arch; these win- 
dows serve to light the upper gallery 


floor. The large window frames are all 


of built-up steel, the mullions being glass 
and steel, giving the largest possible area 
of lighting surface. 

In the gable ends the lines of the roof 
truss are left exposed, the spaces between 


as an operating gallery and the third for 
offices. At Yonkers the level of the first 
gallery is carried across the room as the 
operating floor, with walkways between 
the generators. The exciters are placed 
under the galleries on the level of the 
operating floor, the operating gallery 
being immediately above them and the top 
gallery being used for offices and shops. 
Coal delivered at the power stations on 
cars is dumped from the cars into pockets, 
from which it is delivered by suspended 
flight-scraper conveyors into the hoppers 
or crushers, where it is reduced to the 
proper size for handling with the mechan- 
ical stokers. From the crushers it passes 
into the pocket-conveyor, which lifts it 
to the top of the building and delivers it 
to longitudinal conveyors of the suspended 
flight-scraper type, which dump it into 
the coal bunkers over the boiler room. 
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From the bunkers it is delivered through 
vertical down-spouts to Roney mechanical 
stokers, operated by steam. 

The ashes drop from the grates into 
hoppers, from which they are collected in 
push cars of one-ton capacity, running in 
an ash tunnel in the boiler-room basement. 
These cars are dumped into a hopper, from 
which the ashes are lifted by means of a 
bucket conveyor into an ash-storage bin 
directly over the coal trestle, from which 
they can be dropped through a spout in 
the bottom of the hopper into a car. Cars 
on the trestle are spotted by means of an 
electric winch. Coal delivered by boat is 
hoisted in a clam-shell bucket of one-ton 
capacity, operated by a steam hoist. 

The coal-handling capacity is eighty 
tons per hour, and the ash-handling ca- 
pacity is twenty-five tons per hour. The 
maximum coal consumption at the power 
stations will be about 220 tons per day. 

Aside from the hoist for unloading coai 
from boats, which is steam-operated, the 
coal-handling apparatus is all driven by 
electric motors. The conveyors are driven 
by 220-volt three-phase induction motors, 
varying in capacity from seven and one- 
half horse-power, for the ash conveyor, to 
forty horse-power for the coal crusher and 
conveyors. 

Each power station is designed to ac- 
commodate a battery of twenty-four Bab- 
cock & Wilcox water-tube boilers, rated 
at 625 horse-power each, all located on 
one floor and arranged twelve on each 
side of the central alley. Sixteen boilers 
will be installed for initial operation. The 
total heating surface of each boiler is 
6,250 square feet, and the grate surface 
is 112 square feet, giving a ratio of 55.8. 
The boilers are designed for a normal 
working pressure of 185 pounds, and the 
steam will be superheated to 200 degrees 
Fahrenheit over and above the tempera- 
ture due to steam pressure. The super- 
heaters in each boiler will contain 1,230 
square feet of heating surface, and they 
are made up of 168 two-inch tubes, each 
thirteen feet five inches in length. Each 
section of the power station’ containing 
four boilers is equipped with one boiler 
feed pump of the duplex outside-packed 
piston type. The pumps are designed for 
hot water, and each pump has a capacity 
to supply eight boilers under full-load con- 
ditions. The feed-water heaters are of the 
closed-type corrugated tube Wainwright 
counter-current design. 

The piping is all mild steel with flange 
joints of modified Van Stone pattern. 
Four boilers are piped direct to a turbo- 
generator, and by means of cross-connec- 
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tions adjacent boilers can be arranged to 
supply turbo-generators of the next group. 
The sectional system of piping has been 
followed throughout for the auxiliary 
machinery. 

‘he turbine room of each power station 

‘| be equipped with a fifty-ton traveling 
evone, having an auxiliary ten-ton hoist. 

Mach power station is designed to ac- 
commodate six 5,000-kilowatt turbo-gen- 

tors, four of which are being installed 

initial operation. The turbines are of 
Curtis five-stage vertical type. These 

» achines are about fifteen feet in diameter 
the base and thirty-five feet high from 

e floor to the top of the generator. 

rhe turbine structure is mounted upon 

cast-iron base, forming an exhaust 

amber in which is provided the opening 
the condenser and to free atmospheric 
aust. The shaft of the turbine is 
arated from that of the generator 
ve, the connection between the two 

‘ng made by a coupling so that the ma- 

iine can be readily taken apart. 

The shaft is borne by a step-bearing 

isisting of two cast-iron blocks, between 

ich water is used for lubrication under 
pressure of 800 pounds per square inch, 
\erting a sufficient force to slightly raise 

« moving structure. 

One individual pump is provided for 
cach turbine for the lubricating system, 
ind, in addition to this, two larger pumps, 
n connection with two accumulators, en- 
sire uninterrupted pressure at the step- 
earings. 

The governing will be effected by suc- 
cossive opening and closing of automatic 
hydraulically operated valves which de- 
liver steam to the different sections of two 
seis of nozzles. 

The turbines will be fitted with two cen- 
irifugal devices to check any excess of 
After either one of these devices 
perates, the next revolution of the ma- 
hine will bring it into engagement with a 
‘ever which will trip the main steam valve 
cutting off immediately the driving power 
ind allowing the machine to come to rest 
n the shortest possible time. 

The condensing apparatus is external to 
he turbines. The condensers are of the 
ounter-current surface type, and each is 
‘irectly connected to its turbine base and 
ontains about 17,000 square feet of cool- 
ing surface. They are guaranteed under 
ull load to maintain a vacuum of twenty- 
ight inches with cooling water at a tem- 
perature of seventy degrees Fahrenheit, 
chirty-inch barometer. 

The auxiliary condensing apparatus is 
composed of independent units. Circu- 


speed. 
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lating water pumps are of the centrifugal 
type, directly driven by horizontal recip- 
rocating engines. The dry vacuum pumps 
are of the rotative flywheel type, with air 
and steam cylinders in tandem, erected on 
a common base. The hot-well pumps are 
of the two-stage turbine type, and are 
driven by direct-connected direct-current 
electric motors. 

As an evidence of the high efficiency 
expected of the condensing system, it may 
be stated that the manufacturer has guar- 
anteed that the temperature of condensed 
steam measured in the condenser hot well 
will be within one degree Fahrenheit of 
that corresponding to the pressure meas- 
ured in the condenser. All parts of the 
machinery have been designed to operate 
smoothly and quietly under all loads up 
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ators are brought down to the floor 
through brass pipes to the ducts leading 
to the high-tension switches, the arrange- 
ment being such that no high-tension con- 
ductors are exposed in the turbine room. 
The exciter system at each power sta- 
tion will consist of two 150-kilowatt turbo- 
generators and one 150-kilowatt induction 
motor-generator, furnishing current at 
125-volt pressure; also one exciter storage 
battery consisting of seventy-four cells, 
type R-21, having a capacity of 1,200 
amperes for one hour, with spare space in 
the tanks for increasing the capacity to 
1,800 amperes for one hour. Exciter gen- 
erators and battery are connected to two 
independent positive busses and one com- 
mon negative bus. The battery has two 
end-cell switches on the positive side. One 
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to fifty per cent above the normally rated 
capacity of the turbines. The intake and 
discharge-circulating tunnels for the con- 
densing system are elliptic in shape, seven 
feet three and seven-eighths inches by nine 
feet eleven inches. 

The generators each have a capacity of 
5,000 kilowatts, and are wound for three- 
phase current of twenty-five cycles and 
11,000 volts pressure. The armatures are 
star-connected and the neutrals are 
grounded through individual cast-iron 
grid resistances connected to a common 
ground bus limiting the ground current to 
an amount sufficient to operate the line 
overload relays. The leads of the gener- 


positive bus serves for field excitation of 
the 5,000-kilowatt generators only, while 
the other serves for certain lights and 
motors in the station. 

The stations will be operated from the 
operating gallery on the north side of the 
turbine room. The arrangement of the 
switchboards in this gallery is symmetrical, 
and all cables and copper connections run- 
ning to the switchboards are carried in 
concrete trenches under an alberene stone 
floor. The main operating switchboard, 
containing all the control switches and 
the instruments necessary for the opera- 
tion of the station, is located in the centre 
of the operating gallery. A set of two 
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exciter switchboards is located on each 
side; the main exciter switchboard, as 
well as the exciter switchboards, is en- 
closed in an operating booth constructed 
of steel and wire glass. Three field switch- 
board panels are located outside on each 
side of the operating booth. An alter- 
nating-current and direct-current light 
and lower switchboard on either end of 
the operating gallery complete the switch- 
board installation in the turbine room. 
At both power stations switchhouses 
have been provided separate from the 
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These boards will also permit the opera- 
tion of the station should by an accident 
the main operating board become disabled. 

Two high-tension busses, to which the 
generators are connected by means of a 
main switch and two selector switches, are 
installed in the basement of the switch- 
houses. The feeders are equipped with se- 
lector switches only. Overload relays are 
installed in the generator and feeder cir- 
cuits, but the generator relays will operate 
only under very extreme conditions. 

In the generator circuits, in addition to 
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main building, with the idea of obtaining 
the best conditions for the installation of 
high-tension switching apparatus and at 
the same time increasing the safety of op- 
Port Morris the 
house is fifty feet ten inches wide by one 
long. At Yonkers the 
the substation for that 
building 
thirty-seven feet four inches wide by 255 
feet four inches long, the switchhouse oc- 
cupying 147 feet eight inches of the length 
and the substation 107 feet eight inches. 
In the switchhouses are installed the high- 
tension switching equipment, consisting of 
bus bars, oil switches, instrument trans- 
formers, etc.; also suc instruments as are 
required for the complete equipment of 
generating stations but which are not es- 
sential for the operator. 

The switchhouse contains, further, aux- 
iliary boards which allow the main ope- 
rating switchboard in the turbine room to 
be put out of service if it should be desira- 
ble for the purpose of cleaning and re- 
pairs, 


eration.  <At switch- 


hundred feet 
switchhouse and 
combined in one 


district are 


overload relays, reverse-current relays will 
be installed ; these, however, are connected 
to indicating lamps only, not tripping the 
oil switches. All relays are of the inverse- 
time limit, bellow type. 

All high-tension connections and appa- 
ratus are located in the basement of the 
switchhouse, and no such apparatus is 
located on the first floor, except the oil 
switches, to which connections are made 
from the basement through the floor. The 
hasement is made inaccessible to any but 
authorized workmen, and by removing the 
high-tension apparatus from the power- 
house itself into a confined space in a sep- 
arate building the danger of coming in 
contact with high-tension apparatus is re- 
duced to a minimum. 

On the second floor are located the load 
despatcher’s office, the exciter battery with 
booster and switchboard, laboratory, store- 
room, toilet rooms and the apparatus for 
the hot-air heating and ventilating sys- 
tems. 

The arrangement of oil switches and 
connections is such that the apparatus be- 
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longing to one generator and three feeders 
form a unit which is entirely separated 
from the others by fireproof walls in the 
basement. All connections between oil 
switches and bus bars are made with bare 
copper tubing one and one-fourth inches 
outside diameter, the construction beiny 
such that practically no insulators will he 
required. The busses are enclosed in ver- 
tical brick and alberene stone compari- 
ments, and all high-tension connections 
will be separated by brick or albere: 
stone barriers. The oil switches can }° 
disconnected from the high-tension syst: 
by means of knife switches located in t! 
bottom of the oil switches accessible fro 
the first floor. This arrangement preven: 
accidents which might be made by m 
take in disconnecting switches from |): 
parts. All cables coming through the du 
system from the power-house enter man- 
holes in the basement of the switchhous 
the arrangement being such that  high- 
tension cables enter the high-tension com 
partments entirely separated. Low-ten 
sion cables enter through manholes in 2 
passage separated from the high-tensio: 
compartments by a fireproof wall, and ar 
brought up in enclosed chases in the wal! 
so that they are positively insured agains! 
any accidental connection with high-ten 
sion conductors. The oil switches have a 
rated capacity of 500 amperes, except tl. 
bus tie switches, which have a rating of 
1,200 amperes. The switches are of the 
motor-operated type H-3 and have all 
recent improvements, 

All high-tension cables and the 
jority of the single conductor low-tension 


Ma- 

















SuspstTation No. 3—Kines BRIDGE. 


cables are cambric insulated and_ lead 
covered, the insulation being 10/32 inch 
for high-tension cables and 4/32 inch for 
low-tension cables, with a lead cover 3/32 
inch. Maultiple-conductor cables for in- 
strument and control wiring have a com- 
bined cambric and rubber insulation. 

Single conductor cables will be usec 
for connecting the generators with the oi! 
switches. 

About 1,000 incandescent and thirty 
six are lamps will be required for light- 
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ing the Port Morris power station, and 
1.000 incandescent and forty-two arc 
lamps for lighting the Yonkers power 
station. The amount of power required 
for operating auxiliary machinery equals 
»1) horse-power alternating current and 
139 horse-power direct current at Port 
Morris, and 260 horse-power alternating 
current and 180 horse-power direct cur- 
it at the Yonkers power station. 
‘n each power station a load despatch- 
office has been arranged for the proper 
cribution of power over the system, 
i in order to give quick relief in case 
.ccident or trouble. Only one of these 
y ll be in service at a time. Each load 
spatcher’s office will be equipped with 
ecord board indicating by means of 
hts and plugs, which generators, lines, 
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rotaries, ete., are in or out of service and 
which switches are open or closed. 
An independent telephone system ex- 
‘lusively for the use of the load despatcher, 
iterconnecting both power stations, all 
ubstations and the train despatchers in 
he electric zone, will be installed. 
Organization—The entire engineering 
ork outlined is under the charge of 
ir, W. J. Wilgus, vice-president, whose 
‘aff is organized in three divisions, con- 
erned with electrification, construction 
nd architecture respectively. The elec- 
rification has been planned in its general 
eatures by the electric traction commis- 
ion, of which Mr. Wilgus is chairman, 
tessrs. J. F. Deems, B. J. Arnold and 
“rank J. Sprague are members, and Mr. 
“dwin B. Katte, the company’s electrical 
cngineer, is secretary. The details of the 
power plants described in this article have 
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been worked out under Mr. Katte’s di- 
rection. Messrs. Reed and Stem are the 
architects, the foundation having been 
designed in the engineering department 
of the railroad company. 

The principal contractors on the work 
are as follows: 

Foundations at Yonkers, Walter But- 
ler. 

Foundations at Port Morris, D. C. 
Weeks & Son. 

Steel work, both power 
American Bridge Company. 


stations, 
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Measurement of Streams in 1904. 

The United States Geological Survey 
has issued an annual report on the prog- 
ress of steam measurements during the 
year 1904. This report is published in 
twelve convenient parts, each part in 
pamphlet form. The pamphlets have 
come out one by one for several weeks 
past. The edition is now complete, and 
available to all who are interested in the 
measurement of streams. Parts i to vi of 
this report contain the results of the data 
collected in the territory east of the Mis- 
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Butler 


Superstructure at Yonkers, 
Brothers Construction Company. 
Superstructure at Port 
Thompson-Starrett Company. 

Turbo-generators and complete switch- 
ing equipment, General Electric Com- 
pany. 

Exciter storage batteries, 
Storage Battery Company. 

Boilers, Babcock & Wilcox Company. 

Piping, M. W. Kellogg & Company. 

Valves, Best Manufacturing Company. 

Stacks, Alphons - Custodis Chimney 
Construction Company. 

Condensers, Henry R. Worthington. 

Feed-water heaters, Taunton Locomo- 
tive Manufacturing Company. 

Boiler feed pumps, Eppig-Carpenter 
Company. 

Flues, B. F. Hart, Jr., & Company. 

Coal and ash-handling apparatus, Exe- 
ter Machine Works. 

Mechanical stokers, Westinghouse Ma- 
chine Company. 

Electric traveling cranes, Alfred Box 
Company. 

Light and power equipment, Thompson- 
Starrett Company. 


Morris, 


Electric 
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sissippi river, and parts vii to xii are 
devoted to data collected in the territory 
west of the Mississippi river. These 
pamphlets are published as water supply 
and irrigation papers. Copies of any part 
of them, or all, may be obtained free of 
charge on application to the director of 
the United States Geological Survey, 
Washington, D. C. 
New York, Westchester & Boston 
Railway. 

The Westchester Company has secured 
the services of Louis B. Stillwell to take 
entire charge of the electrical and mechan- 
ical equipment of its road. Mr. Stillwell 
superintended the electrical equipment of 


the elevated and subway lines of the 
Interborough system. Mr. H. S. Put- 
nam, who has been associated with Mr. 
Stillwell for a number of years, has 
opened offices at No. 30 Broad street, 
New York city, where the staff of this 
department will be located. 

The company is securing the most ex- 
pert staff it can employ. Especially note- 
worthy among its members who have been 
associated with the subway undertaking 
is William Barclay Parsons, chief con- 





sulting engineer and director. 
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Wa er Power in the Alps. 

United States Consul-General Guen- 
ther, at Frankfort, Germany, in a recent 
report, transmits the following informa- 
tion concerning the water power of the 
Alps, which was published first in the 
Frankfort News: 

In upper Italy, Switzerland and 
France great progress has been made 
within the last few years iin utilizing 
water power for electric currents, while 
in this respect Germany has somewhat 
lagged behind. The cause is, however, 
easily found. Germany is blessed less 
with natural water power than the coun- 
tries named. It must be borne in mind 
that the number of waterfalls and their 
quantity of water is of less importance 
than the height of the falls. A fair il- 
lustration is found in’ Sweden, which, 
however, has also made great efforts to 
utilize its water power. In Germany the 
Danube and the Rhine, with their tribu- 
taries, are principally to be taken into 
account. 

An exhaustive article in the Electro- 
technical Advertiser deals with the prob- 
lem regarding progress made in Germany, 
and especially in Bavaria, in the utili- 
zation of natural water power. Since 
1899 there has been in Bavaria a state 
hydrotechnical bureau, which has made 
systematic and thorough measurements of 
all the river districts. Certain results 
are, however, restricted only to about 
one-third of the kingdom, but they in- 
clude the rivers coming from the north- 
ern slope of the Alps. With reference to 
the Danube it has been determined that, 
as far as its course in Bavaria is con- 
cerned, its water power, inclusive of all 
Alpine tributaries, is about 1.9 millions 
horse-power. Of this only thirty-seven 
per cent, or 700,000 horse-power, could 
be converted into useful power. It is es- 
timated that the water power of the en- 
tire northern slope of the Alps is about 
six millions horse-power. 

Of the 700,000 horse-power available 
in upper Bavaria, so far only 75,000 has 
been utilized, or a little over ten per 
cent, while in Switzerland and in the 
Austrian Alps 350,000 horse-power, or 
fifteen per cent, has been obtained from 
the natural water power. Further de- 
velopment depends upon whether the 
electric power so obtained from the water 
forces can be employed profitably. Moun- 
tain railroads, which are especially 
adapted for the employment of “white 
coal,” can only be made profitable where 
the scenery is very attractive. The elec- 
trochemical and the electrometallurgical 
industries are most interested in such 
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power plants. The factories on the river 
Lech at the Rhine falls, etc., are illustra- 
tions. 

The rivers of the Bavarian Alps possess 
a considerable disadvantage compared 
with those of Switzerland and upper Aus- 
tria on account of the lesser height of 
their falls. The turbine industry has 
therefore been obliged to resort to pecu- 
liar methods in order to utilize the waters 
of rivers, where the fall is limited, in 
a satisfactory manner. 


—— me 


Telephone Mouth-Piece Abolished. 

It is reported by United States Consul 
Mahin, at Nottingham, England, that the 
British General Electric Company has 
devised a telephone instrument which has 
no mouth-piece. This is done to avoid all 
possibility of the transmission of disease 
by means of germs. The receiving and 
transmitting apparatus is combined in a 
small case shaped something like a watch, 
which is held continuously to the ear in 
speaking and listening. The transmitting 
microphone which is contained in this case 
is made so sensitive that it becomes un- 
pecessary to concentrate the sound waves 
upon it by means of a mouth-piece, as is 
ordinarily done. The person using the in- 
strument holds the receiver to his ear, and 
talks as though he were speaking to 
another person in the room. The general 
arrangement is similar to the common 
combined receiver and transmitter, except 
that the mouth-piece is omitted. 
at 
National Electric Light Association. 

It is expected that the proceedings of 
the twenty-eighth convention of the Na- 
tional Electric Light Association, held 
at Denver and Colorado Springs, OCol., 
will be ready for distribution about No- 
vember 20. The papers, reports and dis- 
cussions presented at the conventions of 
this association are now so voluminous 
that they can no longer be bound in one 
volume, and, following last year’s prece- 
dent, the proceedings will be issued in 
two volumes, the second volume contain- 
ing the question box and “wrinkles,” 
which alone comprise over 700 pages. 
> 
New Power Plant for United States 

Capitol, Congressional Library 
and Congressional Office Build- 
ings. 

Bids were received September 30 by 
the department of the interior, Mr. 
Elliott Woods, superintendent United 
States Capitol building and grounds, for 
a complete heating, lighting and power 
plant for what is called the Congressional 
buildings in Washington, D. C., com- 
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prising besides the Capitol proper, the 
Library of Congress, and the two new 
office buildings for the Senate and House 
of Representatives. 

The work to be done consists of. the de- 
signing of a complete 8,000-kilowatt 
power-house with substations in the four 
buildings and with the necessary electric 
and steam transmissions between power- 
house and substations, and of the furnish- 
ing of the necessary material and ]a!,or 
for the erection of the complete plant, 
which is to be turned over to the govern- 
ment ready to be put into operation 
within one year and six months from |e 
date of signing the contract. 

The specifications are drawn in gen: 4 
terms only, the object being to have <.¢ 
contractors propose such plant as they 
consider to be best for the purpose, ¢>u- 
sidering first cost, efficiency, durabil':y, 
simplicity of construction and ease of 
operation. 

The general plan provides for a pow:r- 
house containing sixteen boilers of not 
less than 520 horse-power each, with suit- 
able superheaters and mechanical stokevs, 
four alternating-current electric gvu- 
erators of 2,000 kilowatts each, with 
corresponding engines, either of the re- 
ciprocating or the turbine type, and all 
the necessary auxiliary apparatus such as 
condensers, pumps, feed-water heaters, 
crane, switchboard, etc., and the required 
piping and wiring between the different 
pieces of machinery. Then there will be 
a substation in each of the four buildings 
mentioned above, and each substation is 
to contain a prescribed number of trans- 
formers and rotary converters, with a 
total capacity of about 6,500 kilowatts, 
and the necessary switchboards. Finally 
there will be a very complete system of 
underground conduits containing a set of 
electric cables as well as the necessary 
piping for supplying heat to the four dii- 
ferent buildings. One of the clauses of 
the specification stipulates that every piece 
entering this plant shall be the very best 
of its respective kind, and the installation 
as such is to be made a model plant in 
every way. 

Nineteen bids have been received vavy- 
ing from $850,000 to $1,200,000. Those 
include a number of alternative bids 
from several companies. 

To consider the bids a committee was 
authorized and has been composed as /0!- 
lows: Colonel Charles S. Bromwell, 
Corps of Engineers, United States Army. 
chairman; C. P. Gliem, chief electri:al 
engineer United States Capitol; Dr. S. ‘\V. 
Stratton, chief Bureau of Standaris; 
Charles Titlow, chief engineer Library of 
Congress; Richard Harding, electrician 
Library of Congress; Professor S. H. 
Woodbridge, Institute of Technology, 
Boston, Mass. 

This committee is meeting almost daily 
to look into the advantages of the various 


proposals. 
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GUARDING AGAINST ELECTROLYSIS OF 
UNDERGROUND PIPES. 


BY PUTNAM A. BATES. 


Although during the past ten or fifteen 
years a number of damage suits have re- 
sulted in the payment of large sums of 
money to certain water companies of this 
country and England to liquidate damages 
io their systems, due to the mechanical 
weakening and consequent failure of hy- 
irants, water mains, service pipes, etc., 
ivom electrolysis, it is noticeably true that 
nly occasionally does one find that any 
-recaution is taken by water companies to 
avoid a repetition of the experience of 
thers in this direction. 

A very small amount of time spent by 
the owners of electric light, or more espe- 
cially railway companies and water com- 
panies, which serve the same territory, in 
consideration of this problem before their 
espective systems are laid out and in- 
stalled, might be all that would be neces- 
sary to prevent this needless damage and 
result in the saving of considerable money 
and much bitter feeling. 

An examination of the conditions exist- 
ing in water systems which have been in- 
stalled for a considerable length of time, 
and which were put in without regard to 
the possibility of damage from this cause, 
is likely to show most astonishing results, 
and it might not be a bad plan for water 
companies located in the vicinity of elec- 
tric lines to test their systems from time 
to time to satisfy themselves as to whether 
they are in a position of danger or safety. 

The chance of danger varies so with the 
Jocal and climatic conditions that it is 
almost impossible to lay down rules which 
would be proper for all installations. It 
is likewise true that conditions indicated 
from tests made at one season of the year 
do not necessarily hold good for others. 
Therefore, to get a comprehensive idea 
of the situation in any one case it is neces- 
sary to study the problem from the stand- 
point of the particular installation in ques- 
tion, and to conduct the tests under the 
extreme as well as the average conditions. 

The writer had occasion recently to 
make some exhaustive tests on a water 
system of one of the larger suburban 
towns lying just beyond the outskirts of 
New York city, the object of the investi- 
gation being to determine the conditions 
prevailing in that town with regard to the 
presence of leakage currents from the 
grounded circuit of the local traction 
company, operating an overhead trolley 
system with grounded return, and whether 
such currents, if they were found to exist, 
followed such a path, and were of such 
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volume as to cause damage to the pipes of 
the water company by electrolytic action. 

Electrolytic action will take place wher- 
ever a current of electricity leaves a con- 
ductor which is capable of being oxidized 
(such as cast or wrought iron, or lead 
water pipes) and passes into some other 
conducting medium in the presence of 
more or less dampness, except in cases 
where the current passes directly from 
one metal conductor to another by direct 
metallic contact. 

Thus it will be found that wherever a 
current of electricity leaves a line of water 
pipe and passes into the surrounding 
earth or water, either to follow some other 
path or to return to the pipe after passing 
some obstacle offering electrical resist- 
ance, such as an imperfect joint, more or 
less electrolytic action will be taking place, 
depending upon the volume of current 
leaving the pipe. This electrolytic action 
will result in the corrosion and more or 
less rapid eating away of the pipe at the 
point where the current is leaving, which 
will in time cause the pipe to fail. 

The results of the above-mentioned tests 


_made by the writer to determine the pres- 


ence and direction of flow of leakage cur- 
rents between the tracks and power-house 
of the trolley company and the gas mains, 
water mains, hydrants and service pipes 
showed the following conditions: 


Volts. 

1. Between gas main and trol- 

ig SERRE TEER ETE 0 to 0.€ 
2. Between water pipe for hy- 

drant No. 36 and trolley 

MET 80 ae Kesenaeesawas 1.5 to 6 
3. Between hydrant No. 31 

and trolley track........ 1.6 
4. Between hydrant No. 31 

and gas lamp-post (lamp- 

post positive)........... 0.9 to 1 
5. Between hydrant No. 31 

and sewer manhole (hy- 

drant negative)......... 1.1 
6. Between hydrant No. 24 to 

er 3 to 4 
?. Between hydrant No. 24 and 

gas lamp-post (gas lamp- 

post positive)........... 0.6 
8. Between hydrant No. 19 and 

ee 3.5 
9. Between hydrant No. 10 and 

SO ih xs cide s's 4 to 11 
10. Between hydrant No. 6 and 

end of trolley rail....... 4.5 
11. Between hydrant No. 3 and 

sewer pipe, where latter 

enters salt water bay in- 

ee 1.0 
12. Between hydrant No. 28 and 

| 2.5 
13. Between trolley rails and 

river running into above- 

mentioned bay inlet...... 2.5 
14. Between hydrant No. 30 and 

trolley rails ............. 2.5 to 4 


Voltmeter used for tests was a Weston 
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0-15-volt instrument having a resistance 
of 1,357 ohms. 

Tests were made between the hours of 
10 A. M. and 6 P. M., under ordinary con- 
ditions as found daily. 

The actual difference of potential at the 
time of these tests were made between the 
minimum of 0.3 volt (which was the 
smallest amount which could be read with 
certainty on the instrument) and a maxi- 
mum of eleven volts, depending upon the 
location of the point where readings were 
taken, amount of current taken by, and 
the position of the various trolley cars at 
the time when the test was made. 

These results indicate that a current of 
electricity of varying amount (depending 
upon the physical condition of the ground 
and the amount-of current being used by 
the trolley cars at the moment) was leavy- 
ing the trolley rails and finding its way 
into and along the pipes of the water com- 
pany, traversing that path until it cou!d 
find a point of low resistance at which to 
leave the water system and go to earth, to 
return again to the source from which it 
emanated. 

Having determined these points, it still 
remained to ascertain as nearly as possible 
the volume of these leakage currents, as 
it is this alone which fixes the amount of 
damage which such currents are capable 
of doing. This was a much more difficult 
point to settle owing to various electrical 
and physical conditions beyond our con- 
trol, but it was found possible to make a 
test on a loop of pipe running from hy- 
drant No. 41 to hydrant No. 2, and also 
on a loop feeding hydrants Nos. 4, 40 
and 9. 

In each of these loops a current was 
found of such volume as would be capable 
of causing rapid deterioration of the pipe 
if physical conditions were such as to 
cause that current to leave the pipe in a 
restricted area. If, however, as may be 
the case, this current is leaving the pipe 
throughout a considerable area, it is prob- 
able that the damage being done by elec- 
trolytie action would not be sufficient ma- 
terially to affect the life of the pipe at 
these points. 

In order to determine as nearly as pos- 
sible the total amount of current entering 
the water system due to the leakage from 
the rails of the trolley road, still another 
test was made. 

Although this test was conducted be- 
tween 11.30 a. M. and noon of Monday, 
August 22, when the load on the trolley 
system was at its minimum, with the ex- 
ception of the time when the road was en- 
tirely shut down, it was found that a cur- 
rent of very considerable magnitude was 
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leaking from the trolley rails into the 
water mains. This current was of such 
volume, even at that time of the day, as to 
be capable of doing very considerable 
damage, and during the busy hours of 
morning and evening the current would 
naturally be even greater. 

This current was found to be continu- 
ous all during the time of test, althougk 
it showed the characteristic fluctuations 
of the trolley current caused by the varia- 
tion in the power consumed by the trollev 
cars in operation at the moment. 

Although the total leakage current was 
of considerable magnitude, the currents 
leaving the two loops of pipe mentioned 
above were not of very great volume. 
They, however, are, without doubt, of suffi- 
cient magnitude to do considerable dam- 
age if the local conditions should be such 
as to cause these currents to leave the 
pipe in a restricted area, as I have already 
stated. Such a condition might arise at 
any time due to some portions of the pipe 
surface offering an easier exit for the cur- 
rent than others, or due to a leak in the 
pipe forming a small stream which might 
work its way to the near-by bay inlet and 
thus form a low-resistance path for the 
electric current through the earth and 
cause the current to be concentrated at 
this point. This same condition might 
arise from sub-surface streams crossing 
the pipe line, or at points where the pipe 
passed in a short distance, from compara- 
tively dry earth into damp or wet earth, 
such as marsh lands. Again, this condi- 
tion might be brought about by a joint in 
the pipe line, over which the current was 
flowing, offering more resistance to the 
passage of this current than the surround- 
ing soil, which is a very common occur- 
rence, in which case the current would 
leave the pipe at the joint to reenter it 
further on. 

One of the most interesting points 
brought out by the test referred to, and 
the careful investigation which followed 
same, was that wrought iron and lead 
pipes forming the service connections to 
buildings taking water from city mains 
are more susceptible to electrolytic action 
than the cast-iron water mains themselves, 
and being so much smaller are rendered 
useless in a very much shorter time than 
the large mains would be by the same cur- 
rent. 

There is a physical reason for the lesser 
susceptibility of the cast-iron pipe to this 
electrolytic action, and it is to be found in 
the method of its manufacture and finish. 

In casting these pipes the molten metal 
fuses the sand immediately surrounding 
it, and upon cooling this fused sand forms 
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a silicious or glassy coating over the sur- 
face of the pipe. While this coat is ex- 
tremely thin, and is not uniform in its 
nature, it offers an appreciable resistance 
to the passage of electric current either 
into or out of the pipe, and this partial 
insulation of the pipe surface is often 
added to by a coating of asphaltum paint 
applied to the outer surface of the pipe. 

Wrought-iron and lead-surface pipes, on 
the other hand, have no such protecting 
coating, and as they are usually secured to 
the street mains by a screw joint or wiped 
joint, the electrical connection between 
the two pipes is excellent, and if one or 
more of these service pipes are located 
near some point where the current tends 
to leave the mains, it will be found that 
the current has used them as an exit, and 
they will therefore sooner or later be ren- 
dered unserviceable by the electrolytic cor- 
rosion caused by this current. 

It was found upon investigation of this 
particular water-pipe system that some 
few of the lines of pipe are so situated 
with respect to the trolley tracks and earth 
of high resistance that the path of least 


resistance for the current is through the, 


service pipes thence into the surrounding 
soil. 

The leakage currents which by test 
were found to traverse the pipes of this 
water system, from their very nature de- 
pend upon the amount of current taken 
by the trolley cars, and while this trolley 
current was not very heavy during the 
time these tests were made, an increase in 
the traffic of the trolley line with other 
conditions remaining the same would 
cause a corresponding -increase in these 
leakage currents, so that in time these 
stray currents might become of such mag- 
nitude as to cause much serious damage to 
the property of the water company. 

As a result of the tests and investiga- 
tion herein referred to, it may be stated 
that the following facts were disclosed 
with respect to this narticular system : 

1. That a leakage of electric current 
from the rails of the trolley company does 
exist. 

2. That this leakage current enters the 
pipes of the water company and after 
passing along these as conductors, leaves 
the pipes and passes into the surrounding 
earth in places where low resistance is 
offered. 

3. That this current is of sufficient 
volume to cause very appreciable damage 
to the pipes. 

4. That this damage will be more ap- 
parent in the small service pipes than in 
the mains, partly because the amount of 
metal in them is so much less and partly 
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because they form an easier exit for the 
current on account of their physical struc- 
ture. 

A conclusion which the writer has 
found to be frequently demonstrated and 
which is apt to be overlooked, is that a 
water-pipe system may seem to be prac- 
tically everywhere positive to the trolley 
rails and yet be in a dangerous condition. 
The reason for this is simple enough i! 
one gives it a little thought, yet tests hay: 
been reported as showing a safe condition 
when the current was actually leaving the 
pipe at a point which could not well be 
tested from the surface, and would re- 
enter further on, making the next hydran: 
or exposed point indicate a positive rela 
tion to the trolley system. 

Much time and money have also fro: 
time to time been spent for tests whic 
have resulted in reports being rendere<! 
that a safe condition existed when seriou 
damage was actually taking place, owin: 
to the fact that the tests showed a leakag: 
current of an extremely low potential, no 
effort being made to determine its volume. 

Water companies will do well to safe- 
guard themselves in this matter, as it is 
easier to arrange to prevent the difficulties 
incident to electrolysis than to overcome 
them if they exist. 

Monument to Zenobe Gramme. 

A monument to Zenobe Gramme was 
unveiled at Liege, Belgium, on October 7. 
The monument has been placed at the 
entrance to the new Fragnée bridge. It 
comes from the chisel of the Belgian 
sculptor, Thomas Vincotte. On account 
of the bad weather, the formalities of 
unveiling were conducted in a large hall 
of the exposition buildings. The cere- 
mony was presided over by M. Gustave 
Francotte, minister of industry and labor 
Among those in attendance was M. 
Gramme’s widow. 

Addresses were delivered by M. Nyst, 
who, on behalf of the association which 
had erected the monument, presented it 
to the city of Liege. M. Kleyer, burgo- 
master of Liege, on behalf of the city, ac 
cepted the monument. 

Other addresses were made by M. Fran- 
cotte; M. Eric Gérard, director of the 
Institute Electrotechnique Montefiore; by 
M. E. Hospitalier; by M. A. Habets, 
president of the Alumni Association of 
Engineers of L’Ecole de Liege; by M. 
Leon Janssen, president of lUnior 
Internationale des Tramways; by M. de 
Bast, president of the Alumni Association 
of Engineers of the Institute Montefiore, 
by M. E. Javaux, director of the Gramme 
company, and others. 
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The American and Canadian Channels of Niagara Falls. 


lar cliff behind the American falls 
dried in the sun, and the channel 
be:veen the New York bank of Niagara 
river and Goat island lay bare. Such was 
the result of a strong east wind that piled 
u. the water at the head of lake Erie, and 
lwered its outlet by at least three yards 
y years ago. Meantime the roar of 
‘lorseshoe falls was as loud as ever. 


Ayer i stopped. The perpendicu- 





By Alton D. Adams. 


feet. White caps mark these breakers, but 
the water is so deep that no part of the 
ledge that forms the river bed appears. 
In the opposite direction, toward the New 
York bank, the inner channel narrows to 
only 370 feet, and the white foam of the 
rapids is broken at short intervals by the 
black heads of projecting rocks. So 
shallow is this American channel, and so 
numerous the ledges that break the sur- 


between the head of Goat island and the 
crest of the falls, the total width of the 
divided water channel is some 460 feet. 
The level of Niagara river is about 
forty-nine feet higher at the head of Goat 
island than at the crest of the American 
falls, and about fifty-five feet higher than 
the crest of Horseshoe falls. In other 
words, not only is the channel between 
Goat island and the Canadian bank much 











Rapips IN NIAGARA RIvER ABOVE AMERICAN FALLs. 


The peculiar formation of the American 
nd Canadian channels that led to the 
1appening just recorded has an important 

searing on the effect of further diversions 
{ water above Niagara falls. 

Stand in that bit of primeval forest on 
he upper end of Goat island and look on 
‘ither hand. Toward the Canadian bank 
‘ou will see the upper line of breakers 


crossing the river to the head of the Duf- - 


ferin islands, a distance of some 3,300 


face of the water flowing over it, that 
great timbers and tree trunks, perhaps 
from northern Minnesota or the wilds of 
upper Canada, may often be seen wedged 
among the breakers. 

Goat island is some 2,600 feet long ex- 
clusive of the talus at its lower end, and 
the channel between the island and 
the New York bank gradually widens to 
about 1,000 feet at the crest of the Ameri- 
can falls. At Bath island, about midway 


wider and deeper than the American chan- 
nel, but the descent of the former is six 
feet greater than that of the latter. As 
the American channel near the head of 
Goat island has only ten per cent of the 
combined width of the channels on both 
sides of that island, it seems that the 
Horseshoe falls should receive about 
ninety per cent of the entire discharge of 
Niagara river, other factors being equal. 
But the greater depth of the channel on 
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the Canadian side, and its more rapid 
descent, tend to give the Horseshoe falls 
more water than the relative widths of 
the two channels would indicate. 

Just what the normal depth of water is 
between Goat island and either the New 
York or the Canadian bank of the river 
can not be stated with certainty, but haply 
a ship drawing sixteen feet of water went 
over the Horseshoe falls some years ago, 
thus showing t’ at the depth there reaches 
this figure at least. In building its coffer 
dam at a distance of 400 to 500 feet from 
the Canadian bank of the river and among 
the cascades, the Electrical Development 
Company, of Toronto, encountered depths 
of water up to twenty-four feet. No such 
depths of water can be expected on the 
New York side of Goat island, as is indi- 
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at the velocity of 22.2 feet per second, the 
depth on the basis just named is one foot, 
but there is no doubt that the actual ve- 
locity is less than this and the depth of 
water correspondingly greater. A descent 
of forty-nine feet in the length of 2,400 
feet along the channel above the Ameri- 
can falls would give a velocity that could 
be approximately calculated if the slope 
of the channel bed was uniform and its 
width constant, but neither of these con- 
ditions is present. The channel widens 
from about 370 feet a little below its 
upper end to 1,000 feet at the crest of the 
falls, and its descent is largely made over 
a series of cascades. Both of these condi- 
tions tend to retard the current. An 
illustration of the comparatively large 
descent in short portions of the American 
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steel pipe of the Ontario Power Company, 
which runs from the forebay at Dufferin 
island to a point on the cliff near the 
former site of Table rock, and directly 
above the new power-house near the foot 
of Horseshoe falls. This pipe is some 
6,200 feet long, has an internal diameter 
of eighteen feet, and its centre line drops 
twenty-eight feet in this length. I: is 
computed that a velocity of fifteen feet 
per second will be maintained in this pipe 
with a friction loss of somewhat less tha 
the twenty-eight-foot head betweeh its 
upper and lower ends. Taking the velo: iy 
of the water at the crest of the Ameri an 
falls at ten feet per second, as a rough «s- 
timate, which corresponds to 6.8 rm 'es 
per hour, the resultant depth of wate» is 
2.22 feet on an average, along the 1,0 


= 











View or BED oF NrAGARA RivER LAID BARE By COFFER Dam. 


cated by the numerous projecting rocks 
and the lodgment of tree trunks along 
that channel. According to the reports of 
United States engineers, the total normal 
discharge of Niagara river is 222,900 
cubic feet per second, and if one-tenth of 
this volume goes over the American falls 
the rate of discharge along the channel 
between Goat island and the New York 
bank is 22,200 second-feet. With a crest 
line 1,000 feet long at the American falls 
the discharge just named reduces to 22.2 
cubic feet of water per second across each 
foot of this length. The depth of water at 
the crest of these falls thus depends on its 
velocity. If the water flows over the crest 


channel may be noted at Bath island. 
This island is only about 500 feet long, 
but before it was taken as a part of the 
New York state reservation it had been 
the site, since 1825, of a paper mill which 
operated with wheels of 400 horse-power 
capacity, and turned out 10,000 pounds 
of paper daily. For operating these 
wheels the only head of water obtainable 
was that corresponding to the fall in the 
channel along the shore of the island. In 
a smooth closed conduit with a length 
equal to that of the American channel a 
friction head equal to the descent of that 
channel would maintain a very high ve- 
locity. An example of this sort is the 


feet of crest line, if the above estimate of 
the rate of discharge down the Americ: 
channel is correct. While the water is 
deeper at some points than at others 
along the crest of the American falls, it 
seems that the depth there is much move 
nearly uniform than it is along t'e 
Horseshoe falls. At these latter falls t':e 
deepest water is in the bend of the hors:- 
shoe, as is shown by the fact that rec: 
sion goes on there much faster than 
any other point, because only a narr‘ 
shelf of the hard overhanging limesto. 
that forms the river bed can withstand 
the pressure above it. In contrast with 
the American channel, that between Goat 


oxaae itr 
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island and the Canadian bank narrows 
from 3,300 feet in width on a line through 
the head of that island, to only about 
1,350 feet from point to point of the 
Horseshoe falls across the gorge. Meas- 
ured on the crest line these falls are 
about 2,700 feet long. 

Thus while the series of cascades that 
lead down past Goat island to the brink 
of the American falls increase to about 
2.7 times their width at its head, the 
Canadian channel narrows by sixty per 
cent between the upper line of breakers 
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hundred feet below the head of Goat 
island, has a velocity of ten feet per 
second, and if the normal discharge rate 
down this channel is 22,200 second-feet. 
the average depth of water along its 370 
feet of width is six feet. With a known 
depth of water as great as twenty-four 
feet in parts of the Canadian channel, it 
is evident from the above facts that diver- 
sions at Chicago for its drainage canal, at 
Georgian bay for the Trent system of 
canals, at ports Maitland and Colborne 
through the Welland canal, and by the 
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ing manner, insomuch that the universe 
does not afford its parallel.” 

In its course of 3,000 feet over the cas- 
cades above the Horseshoe falls Niagara 
river descends fifty-five feet. With 222,- 
000 cubic feet per second as the total 
normal discharge of the river, and with 
ninety per cent of this discharge going 
down the Canadian channel, the volume 
there is 199,800 cubic feet per second. 
This volume of water falling fifty-five feet 
does work at a rate of somewhat more than 
1,370,000 horse-power, or more than twice 














ANOTHER VIEW OF BED OF NIAGARA RIVER IN THE CANADIAN CHANNEL. 


and the crest of Horseshoe falls. So, 
again, the crest line of the American falls 
is 2.7 times the width of their channel 
near the head of Goat island, while the 
crest of the Horseshoe falls is eighty-two 
per cent as long as the upper line of break- 
ers. A result is that water flowing in the 
American channel is spread out thin as it 
nears the cataract, while the discharge 
over the Horseshoe falls is so concen- 
trated that the two mighty sheets of water 
at the bend of the horseshoe almost touch 
each other before they reach the pool 
below. 

If the water in the narrowest part of 
the American channel, which is several 


canals, pipe lines and tunnels between the 
upper Niagara river and the gorge, may 
be carried far enough to lay bare the 
American channel and dry up its cataract, 
while a lusty discharge still goes over the 
Horseshoe falls. 

Mystery hangs over the Canadian chan- 
nel. No bridge spans it. No _ boat 
has ever crossed it. None of the 
many unfortunates that have made its 
fatal descent has returned to describe its 
breakers. To-day its greater portion re- 
mains as unexplained as when Father 
Hennepin, in 1679, first saw that “great 
and prodigious cadence of waters, which 
falls down after a surprising and astonish- 


the ultimate capacity of all the electric 
plants under construction about the falls. 

This great power is expended in break- 
ing and grinding up the hard limestone 
of the river bed. Results of this work of 
the water were exposed to view by the 
building of coffer dams outside of the pro- 
posed intake works of the Ontario Power 
Company at the Dufferin islands, and of 
the Electrical Development Company a 
little further down stream, near the shore 
of Queen Victoria park. By the coffer 
dam of the former company some twenty 
acres, and by that of the latter company 
about twelve acres of the river bed were 
for the first time laid bare to the view of 
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man. Not only was the bed rock found 
to be much fissured and worn into peculiar 
hummocks and pot holes, but great frag- 
ments of the limestone ledge, measuring 
one to several yards in each dimension, 
were found loose on the bottom, as may be 
seen from the views herewith. This quar- 
rying by the water in the river bed is 
pushing the rapids as well as the falls 
back toward lake Erie. By these opera- 
tions along the shore of Queen Victoria 
park the first accurate data as to the depth 
of water'in the Canadian channel have been 
obtained. The ship drawing sixteen feet 
of water that went over Horseshoe falls 
merely established the existence of at least 
that depth, but the construction of the 
coffer dams has shown that this figure is 
much less than the maximum. From the 
head of Niagara river at Buffalo to within 
a mile of the falls the deepest part of the 
channel has about twenty feet of water. 
The intake piers of the Ontario Power 
Company, which run out into the channel 
to a point distant about 450 feet from the 
Canadian bank, just above the Dufferin 
islands, reach a depth of fourteen feet of 
water. Low-water level in the river at 
these intake piers is 553 feet above tide, 
and the bed rock beneath has a level of 
about 539 feet. About 800 feet down 
stream from the upper line of breakers 
the river level is some 540 feet outside of 
the forebay of the Ontario Power Com- 
pany. In order to construct its works, the 
Electrical Development Company carried 
a crib coffer dam with a length of 2,150 
feet out into the river to a distance of more 
than 500 feet from the natural shore line 
in Queen Victoria park. Near its outer- 
most part this coffer dam reached a depth 
of twenty-four feet of water, and a bed- 
rock level of 515 feet above tide. At this 
point the surface level of the river was 
thus about 539 feet, and the location was 
between the first and the second cascade. 
Below this cascade, about 450 feet from 
the original shore line, the depth of water 
was nineteen feet. So strong was the cur- 
rent between the two points just men- 
tioned that it was found necessary to give 
the stone and timber coffer dam a total 


thickness of forty feet, with six feet of 
clay puddle in between its two sections. 
At various points off the shore of Queen 
Victoria park the velocity of the river 
current was found to be eight to seven- 
teen feet per second. 

Though that part of the river between 
Goat island and Queen Victoria park is 
known as the Canadian channel, quite a 
portion of this area is within the United 
States. The upper line of breakers, 
which strikes Goat island a little above 
the Three Sister and Little Brother 
islands, intersects the international boun- 
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dary line, as fixed by the treaty of Ghent, 
at a point about 1,200 feet from the first 
of these islands, so that fully one-third 
of the channel at this point belongs to the 
state of New York. As the boundary line 
goes down the rapids it draws nearer to 
Goat island, and the intersection of the 
boundary with the crest of Horseshoe falls 
is only 470 feet from the Goat island 
shore. In the bend of the horseshoe, 
where the water is deepest, the point of 
greatest recession on the crest line is only 
200 feet on the Canadian side of the inter- 
national boundary. This point is also 
about 730 feet from Goat island and 1,200 
feet from the Canadian bank. From these 
figures it may be seen that the government 
of New York has ample opportunity to 
grant rights for the diversion of water 
from the Canadian channel. To do this 
it would be necessary to construct intake 
works either at the head of or along the 
side of Goat island, next to the Canadian 
channel, but it may be only a short time 
before New York is ready to take this 
step. Inspection of a map of the falls 
shows that the Three Sister and Little 
Brother islands afford an excellent site 
for an intake and power-house, and one 
where an indefinite amount of water 
might be diverted from the Canadian 
channel, since this chain of islands pro- 
jects about 600 feet into it from a point 
near the head of Goat island. From this 
chain of islands a tunnel about 2,200 feet 
long might discharge either at the foot of 
Goat island or behind the Horseshoe falls. 
More than this, the strip of river channel, 
several hundred feet wide, between the 
Three Sister islands and the crest of 
Horseshoe falls, along the shore of Goat 
island, is quite shallow, and might furnish 
sites for several large power plants in its 
length of 2,000 feet. 





The University of Wisconsin, Madi- 
son, Branch of the American In- 
Stitute of Electrical Engi- 
neers. 

The work of the University of Wiscon- 
sin, Madison, branch of the American In- 
stitute of Electrical Engineers, is to be 
carried out along the lines previously fol- 
lowed, namely, to hold meetings each 
week at the engineering building of the 
university, the papers at these meetings to 
be presented and discussed by graduate 
students and a limited number of senior 
students in the electrical engineering 
course. In addition to these meet- 
ings, once each month the papers 
read at the New York meetings of 
the Institute, together with original 
papers, are taken up and _ discussed 
in a general meeting of the engineers of 
the city, such meetings being held at the 
rooms of the Doherty Electric Club, of 
the Madison Gas and Electric Company. 

Two student meetings have been held 
so far this year, and the following subjects 
discussed: “The Tantalum Lamp,” “A 
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New Carbon Filament for Incandescent 
Lamps,” “The Secondary Standards of 
Light,” “The So-Called International 
Electrical Units,” “The Absolute Deter- 
mination of the Electromotive Force of 
Standard Cells.” 

On Thursday evening, October 26, the 
first monthly meeting of the branch was 


held, and the following officers elected for 
the ensuing year: chairman, H. H. 


. Scott, superintendent of the Madison Gas 


and Electric Company; secretary, George 
C. Shaad, assistant professor of elec- 
trical engineering, University of Wiscon- 
sin; as a third member of the executive 
committee, F. M. Conlee, chief draughts- 
man with the Northern Electrical Manu- 
facturing Company. 

Before the business meeting the sub- 
jects of “Time Limit Relays” and “The 
Duplication of Electrical Apparatus to 
Secure Reliability of Operation” were dis- 
cussed. 





Submarine Cable Notes. 

A patent, No. 801,800, issued October 
10 to Sir Oliver Lodge and Dr. Alexander 
Muirhead, of Birmingham, England, says 
the Telegraph Age, relates to the trans- 
mission of signals through submarine and 
similar cables. The object of the inven- 
tion is to increase the rate of signaling. 
The inventor employs a condenser and in- 
ductance in series in a local circuit suita- 
bly proportioned in relation to each other 
as to give an oscillatory discharge. The 
current surges are conveyed to the cable 
either by reason of a part of the local 
oscillatory circuit being itself in series he- 
tween the cable and the earth, or inducing 
an oscillation in a conductor which is in 
series. The surge used for signaling is 
sent on the depression of the key to dis- 
charge the condenser. The recoil surge 
in the opposite direction is depended upon 
to effect a suitable curbing of the signals 
so as to enable a high rate of working to 
be maintained. 

The same journal states that a despatch 
from Puget sound under date of October 
25, says the Sitka cable, laid last year by 
the government at a cost of a half million, 
is developing so many faults as to raise 
the question of relaying the entire line. 
Fault after fault has occurred. The 
cable-ship Burnside returned to Puget 
sound October 24 for coal after repairing 
two breaks. October 25 she departed to 
pick up the cable in the North Pacific 
ocean and splice it in two more places. 
The line has been out of service for a 
week and can not be used until the last 
two breaks are repaired. Use is thus pre- 
vented of the entire Alaskan telegraph 
service, including land and wireless lines. 
The Burnside has abandoned her original 
programme of winter work on the sound 
and the Alaskan coast for the purpose of 
keeping the Sitka line in operation as far 
as possible. 
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Electrical Supplies Needed in China. 
The opportunity for selling electrical 
supplies in China has been investigated 
by Special Agent Burrill, of the United 
States government. The result of this in- 
vestigation is given in part below, it being 
taken from a recent consular report. Mr. 
Burrill describes the little that has been 
lone in China to introduce electrical ap- 
naratus, and he, in addition, gives some 
detailed information which would guide 
capitalists in seeking good investments 
and electrical engineers and manufac- 
turers of electrical apparatus in realizing 
the opportunities now offering in China. 

In discussing the demand for electrical 
installation and supplies in China it is 
probably unnecessary to say that at the 
present time its development and possi- 
bilities can not be covered in detail, but 
an outline of the opportunities already 
presented, the work accomplished, and the 
difficulties under which engineers and 
construction companies labor in obtaining 
their supplies and fulfilling their con- 
tracts may be useful in indicating to 
American electrical supply companies the 
desirability of investigating conditions 
with a view to placing experienced men 
here in charge of branch offices. 

China has enjoyed less development 
along civil and electrical engineering lines 
than any other country of its size and 
importance in the world and presents a 
field which has evidently appealed to Ger- 
man, British, and Japanese firms, for they 
are on the ground, although inefficiently 
represented and poorly equipped to handle 
a business which has offered and will con- 
tinue to present great possibilities for our 
home engineers and manufacturers if they 
will attack the proposition with the same 
energy and business ability that character- 
ize their operations and assure success in 
the United States. 

In Shanghai, under the title of elec- 
trical companies, there are only two firms 
(both British) in business, each carrying 
a stock and doing a class of work which 
in the United States would be called petty 
contracting. One handles as its chief 
source of income materials entirely for- 
eign to electrical work, while the other has 
at its head a man who, with the assistance 
of native employés, installs wiring for 
lights and bells in the smaller private 
homes in Shanghai and does work on 
electric fans and annunciators. I am in- 
formed that throughout the Chinese em- 
pire there is not a branch or agency of any 
of the large electrical supply companies of 
the United States, which tells the whole 
story. The customs duty of five per cent 
on machinery certainly can not be respon- 
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sible for this condition, and it is only ex- 
plainable by the assumption that the op- 
portunities for electrical work in the Far 
East are not sufficiently well known or 
appreciated by our home companies. 

There are three German firms in Shang- 
hai handling electrical supplies as a side 
line, and only one of these has made any 
marked success in this particular field. 
This company orders supplies from its 
home manufacturers only when needed for 
actual work, carrying in stock less mate- 
rial for its line of business than would be 
kept on hand by the small contractor or 
dealer in the United States. Their busi- 
ness is general in its character, and in 
their establishment, in addition to the 
limited stock of electrical supplies, may be 
found arms and ammunition, agricultural 
and other machinery, piece goods, tobacco, 
cigars, and cigarettes. They also buy and 
sell goat and sheep skins and are, in fact, 
a general trading company, adopting elec- 
trical supplies as an incidental source of 
revenue. This description applies to the 
other German firms and is mentioned only 
to show how little attention is actually 
paid to a line in which exists great possi- 
bilities. 

At Tientsin some creditable electrical 
work may be found. Here the Tientsin 
Electric Light Company has installed a 
plant which is said to be paying satisfac- 
torily. It is also reported that a fran- 
chise for a trolley system has been granted, 
which work is soon to be begun. The pres- 
ent lighting plant contains three direct- 
coupled, high-speed engine sets; two driv- 
ing eighty-kilowatt generators, and one 
driving a forty-kilowatt generator. The 
street lighting for Tientsin comprises 
about 250 thirty-two-candle-power lamps. 

The best electrically equipped plant in 
China is at Shanghai, where there is a 
plant under municipal control. Here 
there has recently been granted a fran- 
chise for a modern electric railway sys- 
tem. 

Canton also has an electric light and 
power plant, which has just obtained a 
thirty-year monopoly. At Hong Kong 
there is an electric street railway which is 
said to be paying well, and there is also a 
fairly satisfactory electric light and power 
plant. 

Pekin has an electric light plant, and 
Hankau is about to acquire an electric 
light and power plant, but is not yet pre- 
pared to support a street railway. There 
are a number of small isolated plants for 
light and power scattered throughout 
China, which will serve well as the first 
step in introducing more satisfactory 
plants. 
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One great trouble experienced in China 
is the lack of supplies. There are no firms 
there carrying even a fair amount of 
stock, and there is constant complaint of 
delay in delivering goods. In contrast 
with this is mentioned the success which 
has been experienced by the Babcock & 
Wilcox Company, which has, in the last 
two years, placed over 11,000 horse-power 
in boilers in the ports along the coast. 

But little detailed information can be 
given which will be of any value. It is 
stated, however, that Chinese wiremen can 
be secured for about twenty-five cents a 
day, who do good work if they are prop- 
erly instructed and supervised. Poles are 
easily obtainable, and are not expensive. 
Although the boycott declared recently 
has collapsed officially, it is impossible to 
predict just what effect it will have until 
normal business conditions again prevail. 
It has produced a feeling of business un- 
certainty and timidity. Notwithstanding 
this, however, it is believed that Chinese 
authorities would not hesitate to entertain 
proposals for electrical construction, if 
such could be shown to be advantageous 
to the various municipalities, even though 
these proposals were made by representa- 


tives of American firms. 

Production of Platinum in 1904. 

A recent report prepared by Dr. David 
D. Day, of the United States Geological 
Survey, gives an estimate of the produc- 
tion of platinum in 1904. The war be- 
tween Russia and Japan is probably re- 
sponsible for the fact that the output of 
platinum in the United States increased 
from 110 ounces for the previous year, 
valued at $2,080, to 200 ounces in 1904, 
valued at $4,160. The price for platinum 
rose about ten per cent during the year. 
This led to much energy on the part of 
the eastern smelters of platinum in urging 
upon the placer miners of the West the 
advisability of saving platinum in clean- 
ing up the hydraulic mines. The in- 
crease thus brought about is interesting 
as showing what is possible in the United 
States in the future. In the opinion of 
Dr. Day, the outlook for the increased 
production for the year 1905 is good, not 
only on account of the increased price, 
but because of the investigation under- 
taken by the Geological Survey of the 
black sands of the Pacific slope. 

The world’s total supply of platinum 
for the year amounted to about 300 kilo- 
grammes, or 9,625 ounces, from South 
America, and 6,000 kilogrammes, or 192,- 
500 troy ounces, from Russia. No pro- 
duction of platinum from Australia is 
reported. 
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Electrical Notes from Europe. 


CENTRAL station of considerable 
size is shortly to be erected at 
Marseilles. The City Gas and 


A 


Electric Company has recently made a 
contract with the municipality as regards 


the construction of the new plant. The 
electric equipment is to be furnished by 
the Thomson-Houston Company from its 
Paris shops. The station will be located 
near the gas works upon the company’s 
property, and it is expected that it will be 
completed about the first of September of 
next year. The plant is laid out to con- 
tain six direct-coupled generating units 
of 1,000 kilowatts each, running at a fre- 
quency of twenty-five cycles, besides three 
smaller units of 300 kilowatts. The latter 
machines will have a higher frequency 
and will run at fifty cycles. Steam tur- 
bines of the Curtis system are to be used 
for operating the fifty-cycle groups. The 
turbines will have a vertical shaft and are 
to run at 1,500 revolutions per minute. 
The same system has already been em- 
ployed by the Thomson-Houston Company 
in France at Ailes and Nice, also at Lyons, 
and in a plant in Algiers. 





In Sweden a series of experiments is 
being carried out with a view of adopting 
the monophase electric system on the gov- 
ernment railroads should it prove all that 
is expected of it. The present tests relate 
to an 18,000-volt trolley system. The 
locomotive constructed for this purpose is 
to carry a main transformer of the oil- 
cooled pattern for lowering the voltage, 
and it will work in connection with a 
second transformer of like pattern. A 
number of tests will be made in the first 
place to find out what is the best operating 
voltage to use in the working of the lines 
under the various local conditions. The 
locomotive is of the twenty-five-ton type, 
and has two main axles, each containing a 
150-horse-power motor working at twenty- 
five cycles. Two locomotives can be 
coupled together and controlled from a 
single point. The locomotives use the 
pneumatic control system. 





At Drammen, Norway, a hydraulic sta- 
tion has been lately erected which presents 
many interesting features. It is one of 
the largest and best equipped plants in 
the country, and supplies a large amount 
of current to the town and the surround- 
ing region. The plant is operated under 
a forty-five-foot head of water, and the 
current is transmitted to the town of 
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Drammen on a twenty-mile overhead line. 
The current, which is generated at 5,000 
volts, three-phase by the machines, is 
raised by transformers to 20,000 volts for 
the line. In the suburbs of the town is a 
substation which lowers the voltage to 
4,500 volts. At present the station con- 
tains two alternators of the Oerlikon type, 
giving 700 kilowatts each, but two other 
machines are to be used before long having 
900 kilowatts capacity. These machines 
run at 214 revolutions and fifty cycles, 
and have a fixed field. 





An electric automobile fire engine of a 
new type has been lately put in operation 
in Vienna. The Lohner-Porsche firm 
constructed it on the same principle as to 
the electrical features as it has already 
applied to its automobile cars. The 
motor is of circular form, and each of the 
front wheels carries a separate motor, 
which forms the hub of the wheel. The 
battery is placed in the front part of the 
car body. The electric automobile carries 
a pump driven by a small petrol motor 
and a steam pump as well. Behind the 
front car is attached a second truck which 
contains the remainder of the apparatus 
for completing the fire engine. The elec- 
tric motors on the front wheels of the 
automobile are built for thirty-five horse- 
power each. The commutator lies at the 
outer periphery, and the whole is enclosed 
in a tight case of cylindrical form. Ona 
single charge of the battery the car will 
make a thirty-mile run at a speed of 
twelve or fifteen miles an hour. 





Among the new projects for electric 
traction which have been presented in 
France we note the following: at Dijon 
the question of a new electric line from 
the city as far as the town of Gerney has 
been brought before the municipal council. 
The line will pass through a well-popu- 
lated region and will be of great advan- 
tage to a considerable number of suburban 
villages. A new line from Grenoble to 
Valence is under consideration, and at a 
recent congress of commercial syndicates 
a project for an electric road from the 
city to the latter town was presented and 
very favorably considered; the congress 
made the resolution to use its influence 
in having the line built as soon as possible. 
The project in question passes through the 
picturesque Vercors region, full of inter- 
esting sites. The first portion of the line, 
as far as Villard, has already been under 


consideration, and the plans have now 
been drawn up, so that it will no doubt be 
undertaken before long. The town of 
Saumur, in the region of the Loire river, 
will soon have an extensive suburban sys- 
tem. The minister of public works has 
recently authorized the city to proceed 
with the construction of the lines. In the 
East Pyrenees region the most important 
line will be the electric railroad which is 
to connect Villefranche with Bourg- 
Madame. This road lies through the 
mountainous country on the Spanish fron- 
tier, and will be of great advantage to this 
region. It is stated that the last section 
of the project has now been completed 
and nothing prevents the execution of the 
work, which is now only a question of 
time. The first part of the year will prob- 
ably see the work commenced on this line. 
It will be one of the most important elec- 
tric railroad systems of France. 





The “Uviol” lamp is a new form of mer- 
cury vapor lamp which is made by the 
Schott firm at its glass factory at Jena. 
Its name comes from the fact that it gives 
a considerable amount of ultra-violet ra- 
diation. Being made of glass, it is much 
less expensive than the quartz lamp which 
the Heraeus firm lately placed on the 
market. The spectrum of the new lamp 
goes as far as 253 yw, which will give it a 
great advantage. It is made in the form 
of a glass tube some eight inches long, 
with a carbon piece fixed at each end, 
having a platinum wire sealed in the 
glass. The tube contains a certain quan- 
tity of mercury. At present these lamps 
are being manufactured in 110 and 220- 
volt patterns. With a current of two or 
four amperes they are said to give about 
800 candle-power. 





The Allgemeine Elektricitiits Gesell- 
schaft, of Berlin, has lately made a con- 
siderable addition to the Oberspree factory 
for the purpose of supplying standard 
coils and electromagnets for the trade. It 
is especially designed to turn out elec- 
tromagnets for use on the telegraph and 
telephone systems, and where possible the 
coils are to be standardized and made in 
series, so that the number of turns and 
the resistance of the coil are always the 
same. This will be of considerable value 


in connection with telephone and _ tele- 
graph work, seeing that a coil can always 
be replaced by another when repairs are 
made, without causing any disturbance in 
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the working of an instrument. The com- 
pany expeets to go into this branch some- 
what extensively, and has already set up 
a number of special machines for making 
the electromagnets or coils. The factory 
will carry out all the operations, com- 
nencing with the drawing of the wire, 
jsoulating with silk or cotton, ete., and it 
;. expected to make the armatures and 
ses of the magnets in the same shops. 





\ new accumulator plate, patented in 
rmany by Wehrlin, has a rather unusual 
‘ature in the shape of a metallic film 
hich is used to protect the material from 
ling out of the plate. The patent 
ecifies a plate consisting of a metallic 
ceptacle provided with numerous and 
ry narrow holes or slots which are filled 
‘th the active matter. Over the plate is 
aced a thin membrane formed of a metal 
hich is not attacked by the acid. It has 
‘een shown in a number of experiments 
ade by different persons that these 
vembranes, which are extremely thin 
(0.001 millimetre), are sufficient to guard 
he substance of the plate and at the same 
‘ime have the property of letting the elec- 
rolvte pass through. 





A number of electric traction lines on 
‘he monophase system are to be installed 
in Europe by the Westinghouse Electric 
Company. Among these we may mention 
an important line which is soon to be 
constructed in the central part of Italy. 
The line will run from Rome to Civita 
Castellana, and is to have a total length 
of thirty-two miles. It has a maximum 
vrade of 7.2 per cent and the least radius 
of the curves is fifteen metres. On the 
ereater part of the road, for a length of 
forty-eight kilometres, the 6,000-volt sys- 
em is to be used, while a low tension of 
‘00 volts will be employed for the rest of 
he line. A type of motor car or locomo- 
‘ive of twelve tons weight is to be used 
here. The locomotive is to be equipped 
with two thirty-kilowatt motors, which 
vill operate at 250 volts. The locomotive 
vill form a train with trailers of eight 
‘ons weight, and the highest speed of the 
‘rains will be twenty miles an hour. 
\nother new electric line which is to be 
quipped on the monophase system is the 
Bergamo-Valle Brembana road, for which 
‘he project has now been completed. Here 
the voltage on the locomitives will be 6.000 
volts, and each locomotive will carry four 
motors of fifty-six kilowatts. The loco- 
motive will be of the thirty-ton type and 
the trains are to run at a speed of twenty 
miles an hour. 
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The recent official report upon the oper- 
ation of the Valtelline electric railroad in 
the north of Italy gives some interesting 
data as to the operation of these lines. 
The report was made by the general in- 
spector of Italian railroads, before the 
government took over the Valtelline sys- 
tem. According to the figures which are 
here presented, the maximum amount of 
energy which is needed for the working 
of the lines is forty-six watt-hours per ton- 
kilometre, as measured upon the switch- 
board of the station. This includes the 
current for running the trains, for heating 
and lighting the cars, as well as the light- 
ing of the railroad stations and shops. 
During the last period the lines ran 
800,000 train-kilometres, which is equiva- 
lent to 11,500,000 axle-kilometres. The 
trains are usually made up of one motor 
car or locomotive of fifty-four tons and 
four or five trailers, having some seventy 
tons weight in all. 





A new method of utilizing the ends of 
burned-out arc carbons has been brought 
out by an Austrian engineer, Louis Ber- 
nard, who is at the head of the Brixen 
electric plant in the Tyrol. He finds that 
the pieces of carbon can be joined together 
by a cement made of water-glass so that 
they will form a single stick, and this 
can be used in the lamp and will burn as 
well as a new carbon. To join the pieces 
together it is only necessary to square off 
the ends so that they will make a good fit. 
The ends are coated with a cement which 
is made of a mixture of water-glass and 
finely powdered carbon. The pieces are 
pressed together lightly, and when the 
cement dries a very solid joint is formed. 
It appears that the electric resistance of 
the joint is not appreciable, and there is 
no difference in the working of the lamp. 
At the same time the prepared carbon is 
about as solid as a new one. 





A somewhat unusual method of operat- 
ing electric locomotives is in use on the 
Montreux-Bernese Oberland road which 
passes through a mountainous region of 
Switzerland. The line is now using some- 
what heavier trains than were provided for 
in the first place, and two locomotives 
have to be coupled in tandem in order to 
draw the trains up the heavy grades of 
the road. Here it is necessary to avoid 
having the load on the two locomotives 
unequal, and to prevent this an ingenious 
system is used. On each locomotive are 
placed two ammeters, each of which shows 
the current of one of the locomotives. 
The motorman on the rear locomotive 
regulates the running according to the 
readings of the two ammeters, also by the 
signals which the man on the front loco- 
motive sends him. The signals are sent 
at the start and stop, also on changing 
from series to parallel connection of the 
motors. In this way there is no difficulty 
in securing an equal load on each locomo- 
tive. C. L. Duranp. 


Paris, October 31. 
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Extensive Use of Electric Lamps for 
a Temporary Display. 

For a “one night stand,” the electrical 
display recently made at Dayton, Ohio, 
is worthy of note. It is no small job to 
put in the wiring and necessary apparatus 
to carry out an illumination which com- 
prehends 400 acres in its scheme. This 
is what was done at Dayton. The result 
was a fairyland of electrical wonders 
which attracted 35,000 people to the 
“world’s greatest garden party.” This 
party was given by the Men’s Welfare 
League, an organization of factory em- 
plovés. 

Five days before the day set for the 
party the electrical department of the 
National Cash Register Company set ten 
men to work to install the wiring in the 
trees and shrubbery on the country estate 
selected as the scene of the party. In 
putting in the apparatus there were used 
59,347 feet of wire of various sizes, 33,898 
candle-power in incandescent lamps, 3,300 
weather-proof sockets, 1,850 receptacles, 
six gallons of lamp coloring and fifty 
pounds of tape. Current for the decora- 
tions was furnished by the Dayton Light- 
ing Company, transformers being sta- 
tioned in various parts of the grounds. 
Current to operate twelve stereopticon 
lanterns used by lecturers was furnished 
by the National Cash Register Company’s 
plant. 

A dancing-platform, 70 by 80 feet, was 
lighted by 280 eight-candle-power and 140 
four-candle-power incandescent lamps. 
The main entrance to the grounds was 
lighted with 350  four-candle-power 
lamps. Eight large electric signs adver- 
tised refreshment booths within the 
grounds. 

Twenty-five thousand lanterns from 
Japan and 5,000 flower-lamps from Brus- 
sels were used in the decorations. Among 
the Japanese lanterns were thousands of 
celluloid globes, red, blue and yellow in 
color. These were hung together in great 
clusters, like bunches of grapes, and were 
swung from the limbs of the giant oaks, 
elms and maples that stand on the estate. 
Connecting the clusters were illuminated 
green vines. The trees appeared to bear 
clusters of enchanted fruit. The flower- 
lamps from Brussels were used on the 
shrubbery about the grounds and on the 
vines which clamber over the club-house. 
Each lamp was a flower—a rose, a chrys- 
anthemum or a lily. Every vine and shrub 
on the 400 acres bore showers of sparkling 
blossoms. Two miles of hedges formed a 
flaming framework for the féte. 
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A Converted Gas-Electric Lighting Station. 





The Citizens’ Gas and Electric Company, Lorain, Ohio. 


N THE small but efficient central 
power station of the Citizens’ Gas 
and Electric Company, Lorain, Ohio, 

may be found an excellent example of the 
complete conversion from gas to electricity 
as a source of general lighting. The prem- 
ises now occupied by the electric plant 
was formerly devoted to the manufacture 
of consumers’ gas, which was distributed 
in the ordinary manner over the surround- 
ing local territory. It was finally decided, 
however, by the holding company that the 
distribution of gas and electricity (which 
latter had been previously generated in a 
small and inefficient plant) furnished un- 
necessary duplication of lighting equip- 
ment, and the gas plant was finally shut 
down, the building remodeled for the ac- 
commodation of electrical machinery, and 
the present electrical plant installed. This 
equipment has been in service about a year 
with excellent results. 

Four classes of service are maintained 
—municipal are lighting, commercial are 
lighting, private and commercial inecan- 
descent lighting and commercial power. 
A considerable part of the central station 
business consists of light and power serv- 
ice to the adjacent sections of the Lorain 
Steel Company’s properties, which it 
serves with are and incandescent lighting. 

Distribution these services is 
exclusively by the alternating-current sys- 
tem. Three-phase, sixty-cycle current at 
2,200 volts is generated at the station. 
Lighting feeders are single-phase, the 
proper balancing of the two sides of the 
system being accomplished at the station 
by means of throw-over switches. Power 
circuits are run three-phase directly from 
the plant bus-bar. 

The most interesting feature of the 
plant is the use of gas engines for furnish- 
ing the power for all the service above enu- 
merated. Natural gas, obtained from the 
central Ohio fields at a cost of about 
twenty-five cents per thousand cubic feet, 
is now used for fuel purposes. Two large 
holders, which were formerly used in the 
gas works for storage purposes, have been 
put to use in a similar capacity for the 
gas engines, which largely enhances the 
general security against interruptions of 
service that direct-connection to tHe gas 
mains would not afford. In the accom- 
panying photograph a general view of the 
interior of the plant may be had. Two 
belted units are in service, each of 180- 
kilowatt capacity. 


for all 


Both engines are of the Westinghouse 
triple-cylinder single-acting type, with 
enclosed crank cases, furnishing splash 
lubrication for all the internal working 
parts. Operating on the four-stroke cycle 
with mixture of constant quality, the 
engine combines the most efficient work- 
ing cycle with the least complicated form 
of valve gear. The entire controlling 
mechanism may be seen near the flywheel, 
consisting of a centrifugal governor direct- 
geared to the shaft and directly connected 
to the mixing valve above. Here the 
quantity of mixture sent to the cylinders 
is directly proportioned to the load upon 
the engine. To accommodate variations 
in the quality of gas, the mixture may be 








between them. That this system of syn- 
chronism is entirely adequate for the sery- 
ice is evidenced by the accompanying 
voltmeter chart. The slight fall in pres- 
sure at 6.45 Pp. M. is evidently traceable 
to rapidly increasing load and falling 
power-factor due to the turning on of «r< 
lamps, both of which might readily have 
been corrected for by closer attention 
the switchboard. 

An interesting feature of the plant |; 
the method of providing cooling water ‘ 
the cylinder jackets and exhaust va! 
at the engine. In a room adjoining ‘ 
main generator room a one and one-h: 
inch vertical centrifugal pump, driven ‘ 
a two-horse-power induction motor, 
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changed when necessary, which is easily 
accomplished by two hand levers, one at 
the top and one at the bottom of the 
mixing chamber, each of which opens or 
closes the corresponding air and gas 
ports, according to the richness of the 
gas. ‘The exact ratio is always indicated 
by an index attached to the levers. 

A centrifugal governor of great sensi- 
tiveness controls the speed of the engine 
through the mechanism above referred to. 
By slight adjustment of compression 
springs on the governor spindle it is pos- 
sible to raise or lower the speeds through 
a short range for bringing the generators 
into synchronizing and dividing the load 


constantly at work supplying the cooling 
water under a few pounds pressure to the 
engines. The pump draws its supply from 
the water seal of the gas-holders, the sup- 
ply pipe being tapped in at the bottom o: 
the holder. Hot water is delivered from th« 
jackets at four equi-distant points in th: 
top of the water seal, thus providing 
fairly uniform temperature therein. Th¢ 
object of this arrangement is twofold: 
first, and most important, to keep the 
holder seals from freezing during th 
winter; and second, to obviate the neces- 
sity of purchasing city water for enginc 
jackets. Fortunately, the rate of radia- 
tion of heat from the exposed surfaces of 
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the holders is ample during the summer 
for dissipating all the heat abstracted by 
the circulating water from the engine 
jackets. But even if the radiating surface 
was not quite sufficient to cool the water 
to the required temperature during con- 
tinuous full load on the plant, the storage 
.f water would be ample for carrying the 
»lant over the daily peak loads. During 
‘he summer the water to the central 
‘ackets can readily be cooled down to below 

15 degrees with continuous operation of 
slant. This is not the first case in which 
his cooling system has been put to use; 
et it is by no means a general practice, 
nd the success which has been obtained in 
his plant should prove instructive in 
‘ther plants similarly situated. 

Starting of the gas engines is accom- 
plished in the usual manner with com- 
pressed air, three tanks being located in 
‘he basement supplied by a small hori- 
‘ontal gas engine driving a four and one- 
ialf-inch by four-inch duplex Rand 
‘ompressor, together with machine-shop 
tools. 

Two sources of current for the igniters 
are available. In starting, a four-cell 
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and feeder circuits. It is of interest that 
no trouble has been experienced in paral- 
leling the generators, even though they 
are belt driven. Both are of the Westing- 
house compensated type, and the aux- 
iliary windings are usually left in service, 
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VOLTMETER CHART OF GAs-ENGINE-DRIVEN 
CENTRAL STATION. 


thus assisting in the maintenance of uni- 
form potential on the system. 

The station operates on a regular 
twenty-four-hour service, each unit run- 
ning thirty-six hours without shutting 
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storage battery is usually used. This 
source is also always available in emer- 
gencies. In ordinary operation 125-voli 
current from the generator exciter bus is 
used, the current being restrained to 
about one and one-fourth amperes by in- 
candescent lamps in parallel. 

A standard 2,200-volt Westinghouse 
switchboard controls generators, exciters 


down. Thus, one unit is started at 5 P. M. 
and runs until 5 a. M. of the second day. 
The following day No. 2 unit is started at 
5 p. M., and overlaps the period from No. 
1 until that unit is again brought into 
service. 

Barring a few minor difficulties en- 
countered at the starting of the plant. 
apparently no troubles have arisen from 
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wear and tear of actual service. The 
plant has been eminently successful, and 
furnishes a good example of the fact that 
a small gas-driven power station can be 
operated successfully and economically. 
The records of the plant show a gas con- 
sumption of not over ten cubic feet per 
horse-power-hour with variable load. It 
is now under the personal charge of Mr. 
F. C. Locke. 

The Citizens’ Gas and Electric Com- 
pany is financially affiliated with the 
Logan Natural Gas and Fuel Company, 
of Columbus, Ohio, and is under the gen- 
eral charge of Mr. William M. Welsh, 
chief engineer of the latter company. 


— a 





Chicago Electrical Show. 

Chicago is preparing for its first annual 
electrical show, which is to occur at the 
Coliseum, from January 15 to January 26. 
Samuel Insull, president of the Chicago 
Edison Company, is president of the 
Electrical Trades Exposition Company, 
which includes nearly seventy-five of the 


leading manufacturers of Chicago and 
vicinity. The remaining officers are as 


follows: Edward B. Ellicott, Ellsworth B. 
Overshiner and Charles E. Gregory, vice- 
presidents; John Jay Abbott, treasurer ; 
Stewart Spalding, secretary. The direc- 
torate includes the above officers and 
George B. Foster, C. Edward Kohler, T. 
P. Gaylord, James Wolff, C. E. Mitchell, 
Homer E. Niesz and H. B. MeMeal. 
Thomas B. Mercein is general manager, 
with offices in Monadnock Building. In 
the Coliseum there are 38,000 square feet 
available for exposition purposes. There 
will be wireless telegraphy, wireless tel- 
ephony, X-rays, electric typewriters, elec- 
tric refrigerators, appliances used in medi- 
cine, surgery and dermatology, electricity 
for heating and cooking, boats, automo- 
biles, trucks, street and railway trains, 
lamps, dynamos, motors, telephone and 
telegraph instruments, and other utilities 
and necessities to which the power is ap- 
plied, as well as many novelties. 


_ > ee 


Transfers to Full Membership in the 
American Institute of Electrical 
Engineers. 

At a meeting of the board of directors 
of the American Institute of Electrical 
Engineers, held October 27, the following- 
named associates were transferred to full 
membership: Robert Jamieson Browne, 
Percy Holbrook Thomas, Norman Rowe, 
Charles Philo Matthews, Frank George 
Baum, George G. Grower, Robert Clay 
Jone, William Spencer Murray, Adelbert 
O. Benecke. 
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Electrical Patents. 


Carlo Turchi, of Ferrara, Italy, has 
patented in this country an apparatus 
for the simultaneous transmission of tele- 
phone and telegraphic currents over the 
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SIMULTANEOUS TELEPHONY AND TELEGRAPHY. 


same line (801,936, October 17, 1905). 
The object of the invention is to en- 
able a “double metallic” telephone line, 
i. @., a telephone line composed of a 
wire for the outgoing and a second paral- 
lel wire for the return current, to be 
used effectively and advantageously as a 
conductor for the simultaneous transmis- 
sion of a telephonic current with another 
current, hereinafter called the “super- 
imposed current,” without interference 
between the two currents. The super- 
imposed current may be a_ telephonic, 
telegraphic, or high-potential continuous 
or alternating current. Some solutions 
of this problem have already been given 
by Ducousso, Pierard, Caihlo, Swensky, 
Barret, Jacob and Gaunt, but the present 
invention provides a new solution and is 
able to obviate many important practical 
difficulties presented more or less by the 
above solutions. In the embodiment of 
the invention, a double-metallic telephone 
line and telephone apparatus are pro- 
vided, a separator being connected across 
the two line wires. The separator com- 
prises two branches wound together in 
opposite directions on the same core in 
such way that the electrostatic capacity 
between the two branches is nil. Two 
additional coils are inserted in each of the 
branches, and a movable core, the latter 
and the additional coils forming a means 
of regulation by which the inductances 
of the two branches and of the two line 
wires are made equal. A branch tele- 
graph circuit with telegraphic apparatus 
leads to earth from a point of the sepa- 
rator-coil chosen between the two 
branches, the separator-coil being so con- 
structed and adjusted as to present no in- 
ductive resistance to the telegraphic cur- 
rent and an extremely high impedance to 
the telephone current. 

An invention relating to that class of 
alternating-current motors which are sup- 
plied with the commutators and brushes 
which may be run at a nearly constant or 
synchronous speed from a two-wire cir- 
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cuit, has been patented by Robert Lun- 
dell, of New York, N. Y. (801,888, Oc- 
tober 17, 1905). The objects of the in- 
vention are, first, the construction of a 
motor which is made self-starting, with 
a great starting torque, and which may 
afterward be caused to run at a nearly 
constant or synchronous speed; secondly, 
a motor which may be caused to run at 
a nearly constant speed in either direc- 
tion; thirdly, a motor which will be abso- 
lutely non-sparking at the brushes when 
run under normal conditions. Briefly 
stated, the invention consists of a single- 
phase alternating-current motor, the 
armature of which is started to rotate in 
its field-magnet by the combined action 
of primary and secondary currents which 
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are caused to flow through alternate 
groups of coils in the same armature- 
winding, in combination with means for 
short-circuiting all of the armature coils 
after the starting has been effected. 
Sixteen patents were granted on Octo- 
ber 24, 1905, to John S. Stone, of Cam- 
bridge, Mass., on space telegraphy. The 


following are examples of the inventions - 


covered. One of these inventions relates 
to the art of transmitting intelligence 
from one station to another by means of 
electromagnetic waves without the use of 
wire to guide the waves to their destina- 
tions, and relates more particularly to sys- 
tems for receiving signals transmitted by 
such waves. The object of the invention 
is so to adjust the elevated conductor 
system of a wireless or space telegraph re- 
ceiving station 1elative to an associated- 
tuned or resonant-receiving circuit or cir- 
cuits that, first, a persistent train of elec- 
tromagnetic waves of predetermined fre- 
quency impinging upon the elevated con- 
ductor shall cause the associated circuit 
or circuits to respond energetically; that, 
second, a persistent train of electromag- 
netic waves of frequency other than the 
predetermined frequency impinging upon 
the elevated conductor shall cause the as- 
sociated tuned or resonant circuit or cir- 
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cuits to respond feebly, and that, third, 
abrupt or impulsive electric forces acting 
upon the elevated conductor shall like- 
wise produce but feeble response in the 
associated-tuned or resonant circuit or 
circuits. The first.and second objects of 
the invention may be attained by giving 
the elevated receiving conducting system 
a pronounced fundamental of a frequency 
which is the same as that to which the 
associated-tuned or resonant-receiving cir- 
cuits are attuned. These objects may be 
attained by placing a suitable inductance 
or capacity in the elevated conductor near 
its connection to earth, if it is an earthed 
elevating conductor, or at the centre of a 
receiving conductor, if it be an unearthed 
conductor, as thereby the receiving con- 
ductor will be given a pronounced and pre- 
determined fundamental, much as a 
stretched string may be given a predeter- 
mined and more pronounced fundamental 
by the addition of a suitable load at its 
centre. If therefore the leading in- 
ductance or capacity added be made such 
as to give the elevated-conductor system 
a fundamental whose frequency is the 
same as that of the associated-tuned or 
resonant-receiving circuit or circuits, the 
first and second objects of the invention 
will be realized. But this simple device 
is not sufficient to accomplish the third 
object of the invention, and for that pur- 
pose it is necessary to give the elevated 
conductor natural periods of vibration 
whose frequencies are different from that 
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to which the associated-tuned or resonant- 
receiving circuit or circuits is attuned, 
and this, in turn, is accomplished by giv- 
ing the elevated-conductor system a plu- 
rality of degrees of freedom by any one of 
a variety of means. In other words, the 
third object is accomplished by employing 
an elevated-conductor system having nat- 
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ural rates of vibration different from the 
frequency of the waves, the energy of 
which is to be received and consequently 
different from the frequency to which the 
associated-tuned or  resonant-receiving 
circuit or circuits are attuned. The 
general object of another invention 
of Mr. Stone is to realize a multiplex 3ys- 
ten. of space telegraphy in which the 
transmitting stations may selectively 
troensmit their signals to a particular re- 
ce'ving station simultaneously or other- 
wice without mutual interference, and it 
‘comprises improvements in electrical ap- 
pe. otus and cireuit arrangements whereby 
methods of electrical selection and distri- 
be'ion may be carried into effect. By 
moins of such apparatus and circuit ar- 
rangements, electromagnetic waves of dif- 
feront definite frequencies or rates of 
vibration, free or unguided, except by the 
surface of the earth, may be simultane- 
ovely or individually developed and the 
erergy of the waves selectively absorhed 
' utilized. The invention comprises 
an elevated-conductor system and means 
» developing forced electrical oscilla- 
tions of definite frequency therein. A cir- 
cuit is associated therewith and contains 
such eapacity and inductance as to balance 
hy its reactance for persistent trains of 
oscillations of definite frequency the re- 
actance of the rest of the elevated-conduc- 
tor system. 

An improved telephone system is the 
subject matter of a patent granted to 
Edward J. Hall, of New York, N. Y. 
(801,864, October 17, 1905). The in- 
vention relates to telephone systems more 
particularly designed for use in hotels, 
houses, factories, offices, ete., for the pur- 
pose of connecting the different rooms or 
departments thereof, with a central of- 
fee. Each set of instruments is pro- 
vided with a call-bell, which 
rung by a push-button at the central sta- 
tion, the bell-circuit for a particular sta- 
tion or set of instruments being formed 
hv a separate wire thereto with one of the 
wires of the line-circuit as a common re- 
turn. The various bell-wires are con- 
nected to the contacts of a switch—for 
example, a switch of the ordinary lever 
tvpe—while the switch-lever is tapped on 

’ the common return. The battery for 
r nging the bells and for talking purposes 
is connected in the common return-wire 
between the point where the switch-lever 
is tapped in and the various stations of 
the system. In the tap to the switch-arm 
is a push-button, so that by throwing the 
lever to the proper contact the central 
operator can, by pressing his button, call 
any desired station. On the other hand, 
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the call-bell at central is not in circuit 
with the switch, but is connected across 
the line-wires, while at each station there 
is a push-button similarly connected. 
Hence any station can ring central’s bell 
no matter what position the latter’s 
switch may be. The call-bells are all 
connected through the hook-switches of 
the respective instruments so that the re- 
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TELEPHONE SYSTEM. 


moval of the receivers from the hook by 
the users cuts out the bells and connects 
the telephone instruments with the talk- 
ing wires. When one station desires to 
talk with another, the first calls central 
and gives the operator the number in the 
usual way. Central then moves his switch 
to the desired number and rings the lat- 
ter’s bell. Removal of the latter’s receiver 
from its hook connects him with the line- 
wires, and the two stations are immedi- 
ately in connection and able to talk. 
John P. Coleman, of Edgewood, Pa., 
has assigned to the Union Switch and 
Signal Company, of Swissvale, Pa., a 
patent on a circuit-controller and electric 
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switch, recently granted to him. In carry- 
ing out this invention, a shaft is employed 
that is adapted to have longitudinal and 
oscillatory movements, and a_ circuit 
making and breaking means are operated 
therefrom. Means are located between 
the shaft and the shaft and the second 
circuit making and breaking means, which, 
upon a longitudinal movement of the first 
shaft, cause an operation of the second cir- 
cuit making and breaking means. Other 
means are located between the shaft and 
second circuit making and breaking means 
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for preventing an oscillatory movement of 
the shaft until after a longitudinal move- 
ment of the first shaft to operate the 
second circuit making and breaking 
means. 
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BOOK REVIEWS. 


“Lecons d’Electrotechnique Générale.” Sec- 
ond edition. P. Janet. Paris. Gauthier- 
Villars, Imprimeur-Libraire. Paper. 310 
pages. 6% by 10 inches. Numerous dia- 
grams. Supplied by the ELectrican REVIEW 
at $2.60. 


This is the second edition of Professor 
P. Janet’s textbook for use at L’Ecole 
Supérieure d’Electricité. It deals with 
the theory of alternating currents, alter- 
nators and transformers. The second edi- 
tion has been revised so as to cover the 
latest work in this branch of electrical en- 
gineering. The author endeavors in this 
book to instill into his students a correct 
conception of alternating currents and al- 
ternating-current apparatus, and this ob- 
ject is kept constantly in view throughout 
the book. 


“Power Plant Papers.” Form 1. Charles 
E. Lucke. New York. D. Van Nostrand 
Company. Paper. 150 pages. 8 by 13 inches. 
Supplied by the ELectricat Review at $1.50. 


This is one of a series of blank forms 
for collecting data on steam power plants. 
The present copy, known as Form 1, deals 
with the steam-generating appliances. It 
consists of seventy report sheets, each 4e- 
voted to some particular part of the boiler- 
room equipment. These are bound to- 
gether in such form that the data con- 
cerning each device are faced by a blank 
page for a sketch of the same. The 
blanks are very complete, and cover all 
probable items, it being necessary only 
for the user to fill in the blank spaces 
with the number and dimensions of the 
different material. 


“High-Tension Power Transmission.” New 
York. McGraw Publishing Company. Cloth. 
466 pages. 6% by 91% inches. Illustrated. 
Supplied by the ELecrricat REVIEW at $3. 


This volume is merely a compilation of 
the reports made to the American In- 
stitute of Electrical Engineers by its 
High-Tension Transmission Committee. 
The papers as here given have been taken 
directly from the Institute transactions, 
where they are already available, and the 
discussions have been reproduced ver- 
batim almost throughout. The title is 
somewhat misleading, since but a few 
phases of high-tension transmission work 
have as yet been taken up by the com- 
mittee. Of the contents of the book, 
nothing need be said, since all the papers 
were published some time ago. The 
chief value of the volume appears to be 
in the rather brief index appended, since, 
unfortunately, the Institute transactions 
do not contain a topical index. 
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Some Recent Developments in Engines. 


Steam and Gas Engines as Designed and Constructed by Some of the Leading American Manufacturers. 


THE AMERICAN CROSSLEY GAS ENGINE. 
HE Power and Mining Machinery 
Company, Nos. 52 and 54 William 
street, New York city, has acquired 
the rights to build the Crossley gas engine, 
and is now manufacturing this type of 
machine in its extensive shops. It is 
stated that there have been more than 
52,000 Crossley engines built in Manches- 
ter, England, alone, and in the United 
States there are a great many of these 
machines in successful operation. 

These engines, except in the very small 
sizes, are fitted with light, sensitive cen- 
trifugal governors, by means of which the 
speed may be regulated at pleasure with- 
out stopping. All engines above five- 
horse-power are fitted with timed ignition 
valves. All engines above _five-horse- 
power are fitted with a patent safety gear 
which prevents the engine from starting 
in the wrong direction due to the attend- 
ant timing the ignition’ improperly. Elec- 
tric igniters are furnished with the engines 
if desired. The current is generated by a 
The porcelain 
ignition tubes have proved satisfactory 
and reliable. They are quickly heated, 
durable and inexpensive. All engines are 
fitted with loose cylinder liners, which 
permit of a new liner being fitted at mini- 
mum cost. Among the cylinder improve- 
ments is the method of constructing the 
main casting, water-jacketed exhaust 
valve, water-jacketed piston, and compen- 
sating piston on the exhaust valve. The 
exhaust valve box is separate from the 
cylinder, ensuring a sound casting for the 
working end of the engine. The inner 
metal surrounding the combustion cham- 
ber is cast free from the outer metal, ex- 
cepting where joined to the outer shell by 
branches to the exhaust valve at the bot- 
tom, and to the admission valve on one 
side. A casting is thus obtained which is 
free from casting strains. Lugs are cast 
on the inner and outer walls, which are 
drilled and tapped, and binding stays are 
inserted, tying the two together. 

A large opening is formed at the back, 
fitted with a thin cover which permits 
access for cleaning. The large opening 
contributes to the soundness of the cast- 
ing, and in case of the jacket water freez- 
ing the plate would first give way and 
thus save the main casting. The metal 
surrounding the combustion chamber may 
be thin, since the strength is effectively 


permanent electromagnet. 
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reenforced by ribs and by connections 
with the outer metal. 

The valve gear is driven from the main 
shaft by means of spiral gears and a side 
shaft. The governor is also driven in 
this manner, but by an individual side 
shaft. The operation of the valve gear 
and governor mechanism is as follows: 
the air and gas enter the mixing chamber 
through a proportioning valve. From the 
mixing chamber the air and gas pass to a 
cutoff valve and the main admission 
valve. The main admission valve is 
opened by a cam on a secondary shaft 


but when the load becomes light enough 
to make the throttling method of regula- 
tion uneconomical, the engine automatic- 
ally changes over to the hit-and-miss 
method. 

The weight of flywheel necessary for 
good regulation at full load has been 
found sufficient to effect good regulation 
with the hit-and-miss method of govern- 
ing at the smaller load which the engine 
is carrying, when this method comes in‘o 


‘play. The combination of the tivo 


methods of control reduces very gre 
the range of variation in compress.on 











AMERICAN CrossLEY DouBLE-CYLINDER GAs ENGINE, 470-HorsE-PowEr, DIRECT- 
CONNECTED To RAILWAY GENERATOR. 


through a modified bell crank. The cutoff 
valve is of the multiple-ported type, and 
is operated independently of the admis- 
sion valve by means of a rocker arm. The 
head of the admission valve rocker arm 
works between the end of the valve spindle 
and the cross-head. So long as the load 
on the engine remains constant, the cutoff 
valve cuts off the supply of the mixture at 
the same point in each suction stroke. 
Should the load change, the altered speed 
of the governor will move the rod by 
means of a rack and pinion, changing the 
position of the valve and altering the 
point of cutoff. This method of regula- 
tion controls the speed of the engine 
throughout the ordinary range of loads, 


under varying loads, and therefore hol:!s 
up the economy of the engine. 

The exhaust valve is operated in tlic 
usual manner by an oscillating arm, r- 
ceiving motion from a cam on the sev- 
ondary shaft. This valve embodies an 
unusual feature of internal water-coolin:. 
The valve and stem are hollow, and water 
is delivered to the interior through a sm»! 
pipe. From the inside of the valve { 
passes out again around the outside 
this small pipe through a proper exit. The 
valve is of the poppet type, and the rel:- 
tion between the valve and its seat is the 
same as in the ordinary mushroom fori 
of valve. It has the unusual advantage, 
however, of traveling in double guides, 
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one on each side of the exhaust outlet, so 
that. the pressure within the cylinder can 
not throw the valve out of alignment with 
its seat. The exhaust valve chamber is a 
separate casting, and can be taken off 
without disturbing any of the other work- 
ing parts of the engine. 

The erank shafts are made from a solid 
stee! forging. The running parts are 


lubricated from stationary oil cups, so 
thet the engine may be operated continu- 


ousiy. 
‘se consumption of gas per horse- 
pos: is dependent upon the load, but 
wii!) approximately full load these engines 
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the end of its travel, the pressure behind 
it is only a trifle above that of the atmos- 
phere or exhaust. As the steam is no 
longer effective here, it is allowed to 
escape either to the atmosphere or a con- 
denser. Steam from the boiler is then 
admitted to the opposite end of the cylin- 
der, and at the proper time the valve is 
closed and the steam expanded and re- 
leased as before. 

The steam cylinder is made from care- 
fully selected, strong, close-grained iron, 
and is mounted on two legs or stands, 
which rest upon the foundations. The 
cylinder is bored and fitted with four 
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On condensing engines and on the low- 
pressure side of compound engines, two 
wrist-plates are used, with two eccentrics, 
to allow independent action of the inlet 
and exhaust valves. The inlet valves are 
operated by a patented releasing gear, se- 
curing a practically perfect regulation, so 
that the speed is uniform under all 
changes of load and with varying steam 
pressures. As soon as the steam valves are 
released, they are closed by plungers 
which fall in dash-pots. This dash-pot 
arrangement is of special construction, 
and is a feature of the Fishkill Corliss 
engines. The exhaust valves are driven 

















wi} consume per horse-power-hour fifteen 
‘lc feet of gas, having a calorific value 
- about 600 British thermal units per 
cue foot. 
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FISHKILL CORLISS ENGINES. 

ne Fishkill Corliss engine is built by 
the Fishkill Landing Machine Company, 
Fi vkill-on-the-Hudson, N. Y. The en- 
giro is representative of the automatic 
cuioit class of engine, the steam entering 
the cylinder. at nearly the full pressure of 
the boiler, and when a sufficient quantity 
ha: been admitted to perform the work re- 
qu::ed for that stroke, the valve is closed 
an‘: no more steam is taken from the 
boiier. The steam which is confined in 
the cylinder expands and pushes the piston 
forward. When the piston has reached 


STANDARD FIsHKILL CorRLiss ENGINE. 





two inlet valves and two exhaust 
valves. These valves are independent in 
action, and are placed so near the bore of 
the cylinder that the clearance is reduced 
to the lowest limit. The valves are fitted 
with adjustable stems, on which they are 
turned off. The valve seats in the cylin- 
der are bored out, and the faces of the 
valves and seats carefully scraped to fit 
each other. Either valve may be taken 
from its seat, without disturbing the 
valve gear, by simply unscrewing the four 
nuts which hold the back bonnet in place. 

The valves are miade of cast iron with 
large wearing surfaces, and are self-ad- 
justing as they become worn. On ordi- 
nary sizes of engines the valves are all 
driven from one central wrist-plate moved 
by a single eccentric on the crank shaft. 


valves 


by link rods from the wrist-plate to simple 
cranks on the end of the valve stems. All 
the link rods are made so that their length 
may be adjusted with the greatest preci- 
sion, and each valve may be set without 
interfering or disturbing the adjustment 
of any other. 

The piston is fastened to the end of a 
steel piston rod. The weight of the piston 
is carried on a centre or junk ring ad- 
justed by screws in a spider so that it will 
sustain all the wear, while the spider-fol- 
lower and packing-ring are kept central in 
the bore of the cylinder. The girder 
frame is of the original Corliss style, with 
bored guides for the cross-head, forming 
a direct-connection between the cylinder 
and main pillow-block. The main pillow- 
block is made strong and substantial with 
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large bearing surface on the foundation, 
and is securely bolted to the end of the 
girder frame. 

The cross-head is of cast iron, made 
from a new design. The slippers, which 
have large surfaces, are filled with anti- 
friction metal, and are fitted with adjust- 
ing keys, which hold them firmly in place. 

The connecting rod is made of ham- 
mered wrought iron with solid heads, and 
is fitted with brass boxes, keys and lock 
bolts. The boxes are made of composi- 
tion of copper and tin, and the crank end 
is filled with anti-friction metal. The 
length of the connecting rod is six times 
the length of the crank. The crank shaft 
is made of forged iron, and the eccentric 
and strap are made of cast iron with large 
surfaces. 

The governor is of the centrifugal high- 
speed type, driven by a belt directly from 
the crank shaft. The governor has an 


ELECTRICAL REVIEW 


prime mover which occupies a minimum 
amount of floor space, and suitable for 
direct-connection either to an electrical 
generator or line shafting, and having an 
economy in the use of steam comparable 
to engines using a detachable cut-off valve 
gear. 

The frame bears on the foundation 
through practically its entire length, and 
special attention has been given to the 
contour and distribution of metal, that 
this very important part of the engine 
shall possess the greatest possible amount 
of rigidity, and be capable of resisting the 
most severe shocks to which it may be sub- 
jected. 

The cylinder is designed with an ex- 
ceptionally large steam chest to act as a 
reservoir for the steam, thus keeping the 
pressure in the cylinder during admission 
more nearly that of the boiler. The ex- 
haust chamber is separated from the walls 
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cure considerable flexibility in this re 
gard, and other sizes can be substituted, 
should the conditions warrant. 

An ideal steam distribution has been 
obtained by use of separately actuated 
steam and exhaust valves, advantage 
being taken of the wrist-plate motion to 
give an exceptionally large port opening 
very early in the stroke and an almost 
instantaneous closure of both steam and 
exhaust valves. These very advantageous 
effects produced by the wrist-plate have 
been still further increased by the use of 
double-ported valves for both steam end 
exhaust. 

Engineers have come to realize the fact 
that much of the loss of energy which 
occurs in the engine cylinder, hereto!ore 
attributed to cylinder condensation, was 
really due to leakage of steam past ihe 
valves and piston. Great care has been 
taken to produce a design which would 
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automatic safety stop motion, by which 
the engine would be stopped if, for any 
reason, the governor should cease to re- 
volve. There is also an attachment, by 
means of which the speed of the engine 
can be changed to run either faster or 
slower. 

LANE & BODLEY FOUR-VALVE SHAFT-GOV- 

ERNOR ENGINE. 

The Lane & Bodley Company, Cincin- 
nati, Ohio, has placed on the market a 
new line of engines of the heavy-duty, 
four-valve, shaft-governor type, equipped 
with rotary valves actuated by eccentrics 
and wrist-plates. 

These engines have been designed to 
meet the demand which has arisen among 
a very large class of power users for a 


of the cylinder by a liberal air space, so 
that no chilling effect shall be produced, 
as would be the case were the exhaust 
steam allowed in contact with the outside 
of the cylinder walls. Proper support 
is given by two feet which rest on the 
foundations, and are cast with the body 
of the cylinder. 

In proportioning the wearing surfaces, 
the data used have been such as would 
be obtained were the engine run constantly 
with an overload of fifty per cent and a 
boiler pressure of 150 pounds. 

The main shaft dimensions have been 
made to conform to the standards pre- 
sented by the American Society of 
Mechanical Engineers for direct-connected 
units, but the design is arranged to se- 


reduce this leakage to a minimum. Fully 
aware of these advantages possessed in 
the matter of clearance by valves placed 
in the head, this design was abandoned 
on account of impossibility of keeping the 
heads from springing at every admission 
of steam, thus producing serious leakage 
in the exhaust valve during admission 
and in both steam and exhaust after cut- 
off. This consideration, together ‘ith 
that of convenience in getting into the 
cylinder for inspection, led to the placing 
of the valves at the ends of the cylinder 
where neither of these very serious ob- 
jections holds good. Unbalanced valves 
have been used. 

Internal condensation is directly pro- 
portional to the amount of internal sur- 
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face exposed to the steam after it has 
passed to the cylinder, and all surfaces 
from the face of the steam valve to the 
face of the exhaust valve and admission 
side of the piston are so exposed. This 
surface is unnecessarily increased by badly 
lesigned ports, exhaust valves, pistons 
and cylinder heads, loosely fitted cylinder 
heads, and pistons designed with deep re- 
esses for nuts will often in themselves 
increase this surface over ten per cent. 
‘hese details have received careful atten- 
ion, and the surface presented for con- 
densation has been reduced to a minimum. 
(internal condensation arises from two 
‘auses, the robbing of the walls of the 
-ylinder of heat by the exhaust steam and 
radiation of heat to the atmosphere. The 
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a view to the greatest economy in the use 
of oil. In the cylinder- drainage is ob- 
tained by placing the exhaust ports at 
the bottom of the cylinder. The bearing 
surface of the piston is ample for the 
weight, and the makers emphasize econ- 
omy in the use of cylinder oil from these 
two factors—all moving parts using oil 
are covered by sheet-steel cases, or, as 
in the case of the cross-head, by the 
engine frame, and the oil caught either 
in the crank case or suitable pockets so 
arranged that they may be piped to a 
filter; the valve gear is lubricated by 
grease applied by means of grease cups. 
Care has been exercised to bring out 
an engine which shall require the mini- 
mum amount of attention to keep it clean 
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perfectly balanced flat or piston valve, 
and less than on these valves when leak- 
age begins to take place. 





THE MIETZ & WEISS OIL ENGINE. 


Messrs. Mietz & Weiss, 128-138 Mott 
street, New York city, have developed a 
rather unusual type of oil engine, the 
heat imparted to the water in the cylinder 
jacket being made to vaporize the water, 
and the steam produced is passed into the 
cylinder as the oil and air. The engine is 
shown in a vertical longitudinal section in 
the accompanying illustration. The fuel 
oil is stored in a tank mounted on the 
crank case. A small pump feeds the 
oil through a port into a_ cylinder, 
where it falls on a projection of the 
igniter. The igniter is a casting shaped 
like a hollow sphere, and is heated by 
means of a gas or oil flame before starting 
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first of these is very much increased if 
the exhaust is permitted to come in con- 
tact with the external walls of the cylinder 
after passing the exhaust valves. The ex- 
haust chambers of these engines are cast 
with a space separating them from the 
walls of the cylinders, and the cylinders 
covered with non-conducting material held 
in place by a neatly fitted sheet-steel lag- 
ging. 

Clearance has been reduced to the very 
smallest amount consistent with a port 
area capable of admitting steam to the 


cylinder with a piston speed of 800 feet 
per minute and a maximum velocity of 


the steam in the ports of 8,000 feet per 
minute, and will not exceed six per cent 
for the shortest stroke. 

The design has been worked out with 


and in good running condition and to 
make all parts easily accessible. To this 
end all exterior surfaces are smooth, with 
no corners or projecting ribs for the col- 
lection of dirt, and difficult to wipe. Oil 
guards are all arranged to be easily and 
quickly removed. All parts of the cyl- 
inder needing inspection may be got 
at in the least possible time, and every 
bearing needing adjustment from time 
to time may be got at without having 
to remove oil guards on covers of any 
sort. Oil is fed to all external bearings 
from a central reservoir. 

The regulation is obtained by means of 
a Rites inertia governor, which has be- 
come well known in connection with high- 
speed engine work. The strain on the 
governor is very little more than with a 


the engine. During the operation of the 
engine it is kept hot enough to ignite the 
successive charges without additional heat- 
ing. The igniter projection, which is 
also kept at a high temperature, vaporizes 
the oil. Air is drawn into the crank case 
during the compression stroke through a 
port; is compressed during the working 
stroke, and then passes through another 
port into the cylinder. A guide protec- 
tion on the back of the piston, deflects 
the entering current of air away from the 
exhaust port, which is open at the 
same time as the air port. The cylinder 
jacket communicates with a steam dome, 
from where a pipe leads to the air pas- 
sage from the crank case to the cylinder. 
Thus any steam generated in the jacket 
passes into the cylinder with the charge 
of air. By means of a device similar to a 
steam trap, the water in the cylinder 
jacket is maintained at a constant level, 
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regardless of the temperature of the cyl- 
inder. Thus there is no circulation, as 
usually found, but only as much water is 
supplied to the jacket as is needed to make 
up the evaporation loss. 

There are no valves nor other moving 
auxiliary parts, except the fuel pump P. 
The governing of the engine is performed 
by a shaft governor, which acts to shift 


ELECTRICAL REVIEW 


The valve gear is simple and easily ad- 
justed. The best steel is used in the 
cams, rollers, studs, etc., all of which are 
carefully case-hardened. All gears are 
machined from solid blanks. 

The cylinder head is made plain, free 
from attached mechanism, is full water- 
jacketed, and can be removed without dis- 
turbing any other parts. 

















Mietz & Weiss O1Lt-ENGINE, DirECT-CONNECTED TO GENERATOR. 


the eccentric driving the fuel pump. By 
thus changing the stroke of the pump, the 
governor varies the oil supply. 





THE FOOS GAS ENGINE. 

The Foos Gas Engine Company, 
Springfield, Ohio, in addition to several 
types of engines embracing peculiar fea- 
tures for special service, is building an 
electric engine for store, factory and resi- 
dence lighting. The engines are designed 
on the well-known four-cycle principle, 


giving an impulse at alternate revolutions - 


of the flywheels, and are designed to use 
any ordinary gas or gasoline, distillates, 
ete. Nearly all the principal working 
parts are assembled on one side, and free 
access is possible to the devices for regu- 
lating speed, fuel and air supply, time of 
ignition, and starting the engine. The 
engine is equipped with an electric igniter 
of a patent wide-spark type. The revolving 
electrode blade wipes the edge of the sta- 
tionary electrode spring, preventing cor- 
rosion, and also preventing dirt from ac- 
cumulating on the contact points. 

The inlet and exhaust valves are of the 
vertical poppet type. The inlet valve is 
lifted by its cam at the proper time, and 
does not depend upon suction of piston: 
and, regardless of the speed of the engine, 
the valve is held open until the mixture 
within the cylinder reaches atmospheric 
pressure. The charges admitted are uni- 
form and of maximum volume. 

Counterbalance weights in the form of 
discs are rigidly fitted to the throws of 
the crank shaft. The counterweights are 
thus in direct line with the parts to be 
counterbalanced, and between the main 
bearings, the flywheels being practically 
balanced independently. The engines are 
fitted with a geared governor of the cen- 
trifugal flyball type. 


The main journal bearings are fitted 
with the best quality phosphor-bronze 
bushings, of liberal diameter and length. 
The bearings are machined to standard 
gauge, and hand-scraped to secure a per- 
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and, having no counterweights, are each 
in balance. 

The accompanying illustration repre- 
sents a seven-horse-power Foos special 
electric engine, rigidly connected to a 
four-kilowatt Bullock generator, and 
mounted on a specially designed base. 
These engines may be governed by either 
a hit-and-miss or throttling type of gov- 
ernor when gas is employed as fuel. For 
liquid fuels the hit-and-miss type is 
always used. 

The maker of this engine states that 
numerous tests show that when the engine 
is operating with the throttling gover- 
nor and using natural gas for power pur- 
poses, an overload of twenty-five per cen‘ 
may be carried for one hour without ob- 
jectionable heating, and with excellen: 
regulation. Under these conditions, thi 
pointer of the voltmeter does not vary 
more than one volt. The regulation i: 
said to be two and one-half per cent be. 
tween no load and full load, while tests at 
the rated load with the throttling governor 
have shown a very steady voltage. Be- 
tween no load and the rated load this gov- 
ernor regulates within one and one-half 
per cent. At no load the voltmeter stands 
steady, owing to the light and regular ex- 
plosions in the cylinders. 

When the hit-and-miss type of governor 
is employed on these outfits, the. perform- 
ance of the engine is practically the same 
as that for the throttling governor, except 
that at the time the governor ejects a 
charge lost the swing of the voltmeter 
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fect fit. The bearings are divided at an 
angle of forty-five degrees to enable the 
thrust of impulse in the cylinder to be 
received near the bottom of the bearing. 
The marine-type connecting rod carries a 
solid phosphor-bronze bearing at each end. 

The shafts and connecting rods are 
forged from the best grade of open-hearth 
steel, forged without weld from a solid 
billet. 

The flywheels on all larger sizes have 
split hubs for convenience in putting them 
on the shaft. They are amply propor- 
tioned to ensure good speed regulation, 


pointer is slightly more, but not enough 
to affect the lamps. The speed regula- 
tion is said to be well within one per cent. 
These engines have been designed not only 
for good regulation, but to give good 
economy. During all special tests a heat 
balance has been made, and the power of 
the engine has been determined by the 
dynamo output and by a Prony brake. 
During such tests a calorimeter test is 
made of the fuel. A thermal efficiency of 
twenty per cent is said to have frequently 
been obtained at from three-quarters to 
maximum load. 
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ALLIS-CHALMERS STEAM TURBINE 
‘The Allis-Chalmers steam turbine is of 
the horizontal, multiple-expansion, all- 
around parallel flow type, generally known 
as the Parsons type. A noteworthy fea- 
ture in the construction of this turbii ¢ is 
ihe blading, which is made of a special 
loy and of such form and dimensions 
us will secure the highest economy. The 
dividual blades are mounted in groups, 
ich group forming one-half of a circular 
»w. The inner ends of the blades are 
-vaged, firmly secured in accurately spaced 
ots in foundation rings and riveted in 
its in their respective channel-shaped 
‘rouds. The blade rings are secured 
y special calking strips in accurately 
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the body of a 9,000-horse-power Allis- 
Chalmers turbine as it appeared when 
loaded on a thirty-six-foot flat-car, for 
shipment from the West Allis works of 
the Allis-Chalmers Company to the new 
Williamsburg station of the Brooklyn 
Rapid Transit Company, Brooklyn, N. Y. 
The new Williamsburg station, which has 
been erected near the bridge of that name, 
is designed to accommodate a total of 
nine steam turbine and generator units, 
three of which are now being installed, 
one of these being the Allis-Chalmers 
unit shown here. 

The Williamsburg station is the sixth 
of the huge power plants to be con- 
structed for the Brooklyn Rapid Transit 
Company. It will show, in some respects, 
a radical departure from the features usu- 
ally found’ in stations where reciprocat- 
ing engines are installed. Among the 
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side-crank characteristics. This style of 
engine, the company claims, has an advan- 
tage in adaptation to usual conditions of 
service. It avoids the undesirable feature 
of an overhanging wheel, which in the 
case of belt-driving, it claims, tends to 
wear the bearings out of line. The shaft 
is large and is supported by main and 
outboard bearings of generous proportion. 
The frame is of strong and rigid design, 
and all parts are in proportion. The 
main bearing, crank-pin, guides, cross-head 
pin and eccentric are flooded with oil from 
a central oiling system and surplus oil 
is collected from one point. By special’ 
order, pump and filter tank are supplied, 
making lubrication automatic. All parts 
are enclosed. The regulation and economy 
are of the highest order. The side-crank 
central-cylinder engines are built in belted 
sizes up to 600 horse-power. 











Bopy oF 9,000-HorsE-PowWER ALLIs-CHALMERS STEAM TURBINE, READY FOR SHIPMENT TO THE WILLIAMSBURG PowER-HovsE 
OF THE BROOKLYN RAPID TRANSIT COMPANY 


machined grooves in the cylinder and 
rotor, thus ensuring against throwing out 
due to centrifugal force. 

The channel-shaped shroud secures the 
blades in a substantial manner at the 
proper angle and spacing, and eliminates 
the danger of stripping, permitting the 
turbine to be safely operated with a mini- 
mum radial clearance. 

This special design of blading does 
away with hand work. The machine con- 
struction ensures great strength, perfect 
alignment and uniformity in the spacing 
of the blades. 

Having adopted the proper working 
principle, the efficiency of a steam tur- 
bine depends on the accuracy of angles, 
spacing and form of blades. All of these 
factors are carefully considered in the 
construction of the Allis-Chalmers tur- 
bine. 

The lubricating arrangement is free 
from complications, complete and efficient. 
It is equipped with a direct-acting steam 
pump for use on starting up the turbine. 

The accompanying illustration shows 


* per cent. 


more important of these is the small floor 
space needed for the machinery. The 
engine room of the ordinary station re- 
quires about sixty per cent of the total 
ground space, and the boiler section forty 
In the new turbine plant, the 
turbine floor occupies but two-thirds the 
space required for the boilers. 

The turbine shown here will be direct- 
connected by a flexible coupling to a Bul- 
lock alternator, each being carried in two 
bearings of the ball and socket type. 

The turbo-generating unit measures ap- 
proximately forty-seven feet in length over- 
all, thirteen feet three inches in width, and 
eleven feet six inches in height above the 
engine-room floor. Its height above the 
foundation is scarcely more than that of 
the low-pressure cylinder of a reciprocat- 
ing engine, of equal capacity, above the 
upper platform, and such cylinders are 
frequently more than thirty feet above 
the engine foundations. 


NEW DESIGNS OF BALL STEAM ENGINES. 


The Ball Engine Company, Erie, Pa., 
has placed on the market a new line of 
engines in which has been adopted the 


Technical Publicity Association. 


At a meeting and banquet of the Tech- 
nical Publicity Association, held at the 
Aldine Club, New York city, Friday even- 
ing, November 3, the following officers 
were elected: president, C. B. Morse, In- 
gersoll-Rand Drill Company; first vice- 
president, H. M. Cleaver, Niles-Bement- 
Pond Company; second vice-president, 
Frank H. Gale, General Electric Com- 
pany; secretary, Rodman Gilder, Crocker- 
Wheeler Company; treasurer, H. M. 
Davis, Sprague Electric Company; mem- 
bers of executive committee, Graham 
Smith, Westinghouse Companies, and 
Charles N. Manfred, Johns-Manville 
Company. 

Mr. H. M. Davis addressed the asso- 
ciation on “The Advertising Appropria- 
tion.” An informal discussion followed, 
in which the members exchanged views 
on the disposition of advertising appro- 
priations, the relative amount that should 
be spent in magazine and circular adver- 
tising, the relation between the adver- 
tising appropriation and the volume of 
business, etc. 











Reviews of 


The Use of the Rotating Cathode for the 
Estimation of Cadium Taken as a 
; Chloride. 

In a previous paper Mr. Charles P. 
Flora described the use of the rotating 
cathode for the estimation of cadmium 
taken as a sulphate. In this article he 
describes the further extension of this 
work, using cadmium chloride. This salt, 
when subjected to electrolysis, forms not 
only positive cadmium ions and negative 
chlorine ions, but also complex cadmium- 
chlorine negative ions; and, in addition, 
the chlorine, when set free, does not re- 
combine with the water to set free oxygen, 
but exists in the solution in its free state. 
Different solutions of cadmium chloride 
were made up. One, containing a little 
free sulphuric acid, gave fairly satisfac- 
tory deposits, but when this solution was 
very dilute it was almost impossible to 
throw down the last traces of cadmium. 
Solutions containing acetates proved the 
most satisfactory for determining cad- 
mium sulphate, but were absolutely un- 
fitted for the determination of cadmium 
chloride. The deposited metal was always 
spongy, often non-adherent, and unfitted 
for quantitative work. A solution con- 
taining a cyanide was as satisfactory as a 
similar one containing the sulphate solu- 
tions, one containing pyrophosphates gave 
results which were quite satisfactory, and 
comparable with those containing the sul- 
phate. When hydrochloric acid was 
added to this solution, the deposits 
were good, but slow. Cadmium 
chloride solutions containing hydro- 
gen disotic phosphate are not to be 
recommended when other methods are 
available. Some of these give spongy de- 
posits, but with others the deposit is fairly 
good. Solutions containing oxalates are 
as satisfactory as similar solutions con- 
taining cadmium sulphate. Solutions 
containing formaldehyde are not satisfac- 
tory except when great care is exercised. 
The deposit at first is good, but later be- 
comes poor. Solutions containing for- 
mates gave negative results. The pre- 
cipitate was spongy and non-adherent.— 
Abstracted from the American Journal of 
Science (New Haven), November. 

F 

Power-Plant Design and Economics. 

In this instalment of a series of articles 
on “Power-Plant Design and Economics,” 
Mr. Franz Koester takes up the electrical 
equipment of the generating room. Econ- 
omy in electrical equipment of the gener- 
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ating room is not of such paramount im- 
portance as reliability of service, the 
former depending more directly upon the 
water and coal consumption in the power 
plant, while breakdowns are much more 
frequent in the electrical equipment. 
Modern practice tends toward the general 
adoption of electrically driven auxiliaries, 
such. as water and air pumps, exciter sets, 
ete. Individual electric-motor drive for 
the machinery of the boiler house has long 
been recognized to be the best practice, 
yet steam engineers cling tenaciously to 
the steam-driven auxiliaries. This is said 
to be due to a fear of a breakdown of the 
electrical machinery, yet provision could 
easily be made for this. When the indi- 
vidual motor-drive system is adopted, a 
storage battery should always be installed 
to supply power in case of a breakdown, 
unless the auxiliary generator be steam- 
driven and the current kept on an entirely 
distinct system from the main line. In 
addition, the presence of a storage bat- 
tery in the power-house is invaluable in 
case of a severe short-circuit. It also 
assists in maintaining the voltage, and is 
often employed for the operation of auto- 
matic switches. With so many uses of the 
battery, it might well be installed of suffi- 
cient capacity to supply power in case of 
emergency. Although the cost of instal- 
lation and maintenance is great, the stor- 
age battery is usually a paying investment, 
depending, of course, on the type of serv- 
ice. In large power-houses, a special 
building annex at the side of the generator 
room, for switching and measuring pur- 
poses, is of great convenience, but where 
space is not available for this, part of the 


generating room should be set aside for- 


this purpose only, as it is not good prac- 
tice to locate the switchboard near the 
mechanical side of the plant. The main 
bus-bars may be located below the floor 
level of the engine room, but the con- 
trolling switches should be placed prefera- 
bly in the gallery, from which the generat- 
ing room is easily overlooked. A flexible 
wiring system and a well-arranged switch- 
board are of the greatest importance to 
ensure a steady operation of the power 
plant. Oil switches are commonly placed 
in fireproof compartments of either brick 
or concrete, the front openings being 
closed with either slate or soapstone slabs, 
or, in some cases, by wired glass. The 
latter is said to be no more liable to rup- 
ture in case of a short-circuit than the first 
two. Practice in this country makes the 


switchboard as simple and plain as possi- 
ble. In Europe, in many places, much 
artistic effort has been given to beauti!'y- 
ing this part of the equipment, and the 
author thinks that this effort is not at .!! 
wasted. All tests in connection with |':» 
operation of the plant, whether satis/».- 
tory or otherwise, should be reported in i)» 
technical press, to give opportunity i 
criticism by competent engineers. ‘1: 
spirit and policy of publicity is genera. 
characteristic of the best modern pri. - 
tice, whether in the construction or ope 
tion of engineering works.—Abstrac' 
from the Engineering Magazine (N 
York), November. 
2 
Magnetic Measurements. 


M. H. Armagnat gives here a fair’. 
complete review of recent magnetic inve 
tigations. He first describes the work o 
Gumlich with the non-ferrous magnet 
alloys discovered by Heusler, and ‘show 
how the magnetic properties of thes 
alloys are affected by temperature. Wit: 
respect to their magnetic permeability 
these alloys lie between cast iron ani 
wrought iron. The work of Searle is 
taken up. Searle investigated the effect 0! 
the history of a piece of iron upon it: 
magnetic properties, showing that it de- 
termines largely the behavior of the iron ; 
but by complete demagnetization, using 
for this purpose an alternating field, the 
iron can be brought to a perfectly neutral! 
condition. Certain of the newer methods 
of measuring the permeability of iron, de- 
vised particularly for commercial pur- 
poses, are discussed briefly, among these 
being those due to Epstein, Richter an: 
Mollinger. One phase of magnetic inves 
tigation has been somewhat neglected 
The lower stages of magnetization, such 2s 
are used in dynamo-electric machinery, 
have been pretty thoroughly studied, bvi: 
the inductions have seldom been carrie: 
above 20,000. On the other hand, tlic 
physicists have investigated very high i1- 
ductions, but there is a decided gap whic: 
has been but little explored. This is ui- 
fortunate, since it is possible that resul!. 
of practical value might be obtained if thc 
field were thoroughly studied. Somethix: 
in this direction has been done by Helc- 
Shaw, Hay and Powell. The author ha; 
found a useful way of approximatin: 
values in this field. When the magnetiz:- 
tion curve is plotted in terms of the mag- 
netizing force and the induction, either 
the scale of obscissee becomes too long for 
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the higher inductions, or, if it be short- 
ened, the characteristic form of the first 
part of the curve is lost. He has found, 
however, that if the scale of ordinates be 
jaid out, not proportional to the magnetiz- 
ing force, but to its logarithm, that a form 
of curve is obtained, which shows not 
ly the peculiar shape of the first part of 
the curve, but reduces the entire curve to 
a satisfactory scale. When these curves 
are plotted, it is found that that section 
of the magnetization curve lying between 
magnetizing forces of fifty and 500 is a 
straight line, hence values along this part 
of the curve may be interpolated, since 
we have values on each side. Further, 
with magnetizing forces of over 500, the 
curve turns and becomes horizontal—that 
is to say, the point of saturation is 
reached, and here extrapolation may be 
employed. By this means a satisfactory 
curve may be constructed, covering a very 
wide range of induction. These remarks 
apply to the upper branch of the magnetic 
cycle. With regard to the lower, or as- 
cending, branch of the curve, the author 
says that at high inductions the hystere- 
sis effect becomes negligible; and, more- 
over, since the lower section of this curve 
is greatly affected by the previous history 
of the iron, and hence is somewhat uncer- 
tain, it is of not much practical impor- 
tance.—Translated and abstracted from 
La Revue Blectrique (Paris), October 15. 
ry 

The Irreversibility of the Heusler Alloys. 

An investigation has been made by Mr. 
Bruce V. Hill of the effect of tempera- 
ture upon the non-ferrous magnetic alloys 
discovered by Heusler. It is common to 
think of iron, cobalt, nickel and bismuth 
as the only substances having a measura- 
ble magnetic susceptibility. As a matter 
of fact, a large number of the elements 
show either Para or diamagnetic prop- 
erties. Some of the rare metals are diffi- 
cult to obtain in a pure state in quantities 
sufficient for the purpose of testing, yet 
when the salts of them are examined, they 
show a greater susceptibility than do those 
of iron. Defining the atomic suscepti- 
bility as the mean susceptibility of a space 
containing one-gramme atom of the sub- 
stance in 1,000 cubic centimetres, Meyer 
places several elements before iron, and 
says that if the susceptibility of metallic 
erbium were as much greater than that of 
iron as the susceptibility of its oxide is 
greater than that of the oxide of iron, 
dynamo machinery and other apparatus 
could be built having only one-sixth the 
weight of those of iron for the same out- 
put. This is not necessarily true, for 
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manganese also stands before iron in 
Meyer’s list, yet it is not magnetic in the 
ordinary metallic form. So far as iron 
and nickel are concerned, there seems to 
be reasons to believe that they can exist 
in several allotropic forms. They pass 
through these forms with changes in tem- 
perature. This theory suggested to the 
author than manganese, chromium and the 
other elements showing a greater suscepti- 
bility in solution, might exist in allotropic 
forms, and that as yet the magnetic forms 
had not been observed. He made a num- 
ber of alloys containing copper and man- 
ganese, tin, antimony, arsenic and alumi- 
num, and investigated the temperature 
effect on their permeability. To do this 
the test piece was placed within a porce- 
Jain tube, around which was wound an 
electric heater. This tube was enclosed 
in a second tube, itself forming the inner 
wall of a water jacket. The magnetizing 
coil was placed outside of the water 
jacket, and this could be maintained cool 
despite the high temperature of the test 
piece. These rods, when tested, showed a 
decrease in magnetization. For example, 
one sample, under a constant magnetic 
field of eighty-seven units, showed an in- 
tensity of magnetization of about 310 at 
the temperature of the room. This fell 
off gradually to about 250 degrees, and 
from there on rapidly to about 330 de- 
grees, when the alloy became non-mag- 
netic. As it was allowed to cool, the mag- 
netization increased again, following the 
descending curve, although lying some- 
what below it, and at the temperature of 
the room the intensity of the magnetiza- 
tion was only about 275. Upon reheating 
—this time to a higher temperature—the 
magnetization again fell off, much as it 
did the first time, falling to zero at about 
400 degrees. The temperature was car- 
ried to 500, and when the sample was 
allowed to cool it showed no magnetiza- 
tion until the temperature had fallen to 
about 100 degrees. Then it rose slightly, 
and at the temperature of the room had 
reached only twenty-five. To get the alloy 
back into the magnetic condition the 
sample was reheated to about 700 degrees 
centigrade, and allowed to cool slowly, 
when the intensity rose to ninety in the 
same field. Reheating to the same tempera- 
ture and recooling rapidly did not change 
this value, but when the rod was cooled 
in liquid air the intensity rose to 162. 
There was a great difference in the density 
of this alloy in the magnetic and non- 
magnetic conditions. It is thought that 
in the case of alloys.we are, in general, 
dealing with solid solutions, and not with 
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compounds of the constituents. There is 
possibly some reason to suspect chemical 
combinations between manganese and the 
aluminum in the Heusler alloy, since the 
permeability is greatest when the percent- 
ages of the two metals are proportional to 
their atomic weights. These alloys are 
also those which are most dense in the 
magnetic condition.—A bstracted from the 
Physical Review (Lancaster), November. 
2 
A New French Arc Lamp. 

A new and ingenious type of are lamp 
has been devised by M. Klostermann 
which possesses some interesting features. 
It is described here by M. J. A. Mont- 
pelier. The idea of the inventor was to 
devise a lamp, simple, and yet with suffi- 
cient stability to be used four in series on 
a 120-volt circuit, thus doing away with 
regulating resistances. The lamp consists 
of two carbon-holders, fed together by 
means of a simple arrangement of sus- 
pending wires, and regulated by one or 
two electromagnets, as the case may be, 
for the lamp is made with either a series 
or a series-and-shunt control. The series- 
and-shunt lamp regulates by means of two 
electromagnets, one placed in series with 
the line, and the other in shunt across the 
are. Each of these magnets attracts an 
armature, which is thus caused to oscillate 
around a horizontal axis. The two arma- 
tures are, however, attached together so 
that the two magnets act in opposition. 
The carbon-holders are suspended by 
means of two loops of flexible wire, which 
also carry a loose pulley turning on a 
spindle, somewhat below the axle of the 
rocker. The flexible wire passes over this 
loose pulley, forming the two loops on op- 
posite sides, from which the upper and 
lower carbon-holders are suspended. The 
upper carbon-holder is weighted, so that 
it naturally tends to descend, and thus 
raise the lower holder, causing the 
carbons to approach. This action can take 
place freely, except when the loose pulley 
mentioned above is blocked by a spring 
brake attached to the rocker arm. ‘The 
action of the lamp is as follows: assum- 
ing the carbons to be separated, the dif- 
ference of potential across the shunt 
magnet causes the latter to draw to it its 
armature. This throws the rocker arm to 
the right, loosening the brake of the loose 
pulley, and thus allowing the two carbons 
to approach. As soon as they come in 
contact, current passes through the series 
coil, which then overcomes the shunt coil, 
and turns the rocker arm in the opposite 
direction. This action blocks the loose 
pulley on the rocker arm, and at the same 
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time separates the two carbons, striking 
the arc. As the carbons burn away, the 
shunt magnet gradually overcomes the 
series magnet, and thus causes the rocker 
arm to tilt to the right and bring the car- 
bons closer and closer together, until 
finally a point is reached where the spring 
brake lets go of the loose pulley, the car- 
bons approach and come in contact, and 
the cycle is repeated.—Translated and ab- 
stracted from L’Blectricien (Paris), Octo- 
ber 21. 
2 


Vanderbilt Cup Race Controlled and Re- 

ported by Telephone. 

Excellent use was made of the telephone 
in controlling and reporting the progress 
of the Vanderbilt cup race, held on Octo- 
ber 14, over the highways of Long Island. 
A description of the equipment and of the 
system adopted is given here by Mr. 
Franklin H. Reed. The telephone served 
in this use not only to guide the move- 
ments of the vehicles and to enable the 
officers of the contest to supervise it, but 
kept the public informed of the move- 
ments of the vehicles and thus added 
greatly to the interest of the contest, for 
the route over which the cars were run 
was long and the cars could be seen for a 
short time only by any one observer. To 
report and control the contest effectually, 
it was necessary to provide for sending 
instantly a warning to a participant of an 
emergency which would make his ap- 
proach at any point dangerous. It was 
also required that reports should be sent 
instantly to headquarters of the time of 
arrival of every participant at each of five 
timing stations, placed at five-mile inter- 
vals on the course. It was necessary as 
well that all accidents should be reported 
to the surgeon in charge of the hospital 
staff at the grand-stand; and a report had 
to be made of the approach of a racing 
machine toward either of the two rail- 
road crossings on the course. In addition, 
it was desired to report directly the prog- 
ress of the contest to the editorial offices 
of the New York and Brooklyn papers. 
The system was worked out by Mr. A. R. 
Pardington, for the New York & New 
Jersey Telephone Company, which in- 
stalled the system. The public was kept 
informed of the movements of the vehicles 
by means of a large blackboard, on which 
were posted the times at which each com- 
peting car passed a given station, by an 
attendant who received the message di- 
rectly by means of a telephone. At each 
of seven points in the course where there 
were hazardous turns or other dangerous 
conditions, there was stationed an official 
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designated to observe the progress of all 
cars and act as a judge of possible inter- 
ference. At each of these places there 
was also stationed an ambulance with 
surgeons, and a telephone station, the 
latter being connected directly with an in- 
strument at headquarters, where an at- 
tendant was constantly placed to receive 
reports. The control of trains over the 
Long Island Railroad at the two points 
where the course selected crossed the 
tracks of this road was, by courtesy of the 
railroad company, temporarily vested in 
an official designated by the cup commis- 
sion. This official remained at a tele- 
phone located beside the crossing, and on 
the approach of an automobile toward a 
second telephone located one and one-half 
miles back on the course, received a noti- 
fication over an independent private line, 
in order that he might hold up any train 
scheduled for that time. As an additional 
precaution, an improvised semaphore sig- 
nal was attached to the telephone pole. 
The newspapers which received special 
service were furnished with direct and un- 
interrupted lines from their editorial 
rooms to instruments especially provided 
and located in the reporters’ stand, in 
close proximity with the reporting black- 
board. In addition to the apparatus thus 
installed for controlling the race, public 
telephone booths were provided for the 
use of the spectators. The lines from these 
booths terminated directly in the tollboard 
at Long Island City, and in other various 
local exchanges in that section of the tele- 
phone company’s territory. One feature of 
the installation was over a mile of fifty-pair 
safety cable, which was terminated at the 
headquarters of the cup commission, which 
was provided with a special distributing 
rack with enclosed fuses for protecting 
from heavy currents, heat coils for sneak- 
current protection, and carbon-plate light- 
ning arresters. All of this equipment 
was placed in a temporary structure, be- 
cause the system was used during the pre- 
liminary trials on September 23, and it 
was necessary to protect it from the 
weather during the period in which it re- 
mained in place. In connection with the 
complete system, there were no less than 
forty-four telephones. Each of these was 
equipped with generator bell and local 
battery, the magneto system being em- 
ployed exclusively. Every connection was 


effected by the use of a special pair of 
wires run directly between the two instru- 
ments concerned ; or, in the case of the pay 
stations, between the telephone and the 
switchboard. This extreme simplicity was 
secured at the expense of cutting, for 
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temporary use, many toll lines radiating 
from the Long Island tollboard in Brook- 
lyn to points in Nassau and Suffolk 
counties, but it ensured the elimination 
of every chance for trouble that could be 
foreseen. Provision was made for the 
rapid clearing of any trouble which might 
occur by placing two of the company’s 
most experienced and ‘efficient men at 
each telephone on the circuit. These mer 
were provided with powerful motor cycles, 
which have become a part of the company’s 
permanent equipment. The system was 
tested on the two nights preceding the 
races of September 23 and October 14, and 
it was continuously patrolled by emplovés 
of the company mounted on motor cycies. 
The preparation for this elaborate system 
required nearly a month, but the work 
was done so effectively that it was operate: 
throughout the race without a single 
breakdown.—Abstracted from the Ameri 
can Telephone Journal (New York), Octo- 
ber 28. 


——— - ape 





Long Distance Wireless Messages. 

Dr. Lee De Forest, vice-president of 
the American De Forest Wireless Tele- 
graph Company, in an open letter to 
Signor Marconi, challenges certain recent 
statements attributed to the latter. Atten- 
tion is called to the fact that in these 
statements no allowance was made for the 
low power of the De Forest instruments, 
whose performance is in question. Dr. 
De Forest is, however, willing to compare 
the performance of De Forest equipments 
on board ships when supplied with one- 
kilowatt transmitters with that claimed 
for Marconi high-power stations. He 
says that on Friday, October 27, a message 
was received at New York from the steam- 
ship Havana, 1,030 miles south. No re- 
laying occurred. The same message was 
received at the Savannah De Forest sta- 
tion, and transmitted by the latter’s two- 
kilowatt equipment to Cleveland. Dr. 
De Forest says it is a common thing for 
Cleveland to read wireless messages sent 
by one-kilowatt transmitters from ships 
100 and 200 miles at sea off Cape Hat- 
teras, and during the same week the New 
York station received several miessages 
from the cruiser Virginia when she was 


anchored off the mouth of the Mississippi, 
almost 1,200 miles overland. On Sunday, 
October 29, the United States Signal 
Corps at Fort Leavenworth, Kan., using 
De Forest instruments, reported that it 
had read a complete message from the 
Concho, which is equipped with a one- 
kilowatt De Forest transmitter, when that 
vessel was off Key West. The distance is 
1,100 miles, two-thirds of which is over- 
land. 

Dr. De Forest thinks these records 
which he quotes compare favorably with 
any that have ever been obtained. 
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Methods of Getting New Business. 











A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


Managers are invited to contribute suggestions 








The bill-posting industry of the United 
States is more or less in the hands of 
several very extensive corporations. In 
many of the larger cities, and in small 
towns as well, the value of illuminated 
bill-posters is being recognized, and now 
upon the streets of many towns a poster 
is so illuminated that it is far more at- 
tractive at night than during the day. 
The advertising value of this feature can 
easily be understood. There are millions 
of available bill-boards, however, for 
which absolutely no provision of such a 
nature has been made. . 
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and striking literature which the com- 
pany makes use of. 


The United Electric Light and Power 
Company distributes considerable current 
for lighting and power in New York city. 
The company has adopted a method for 
promoting the use of electric current 
within the apartments which is winning a 
good deal of trade. The accompanying il- 
lustration shows a neat, framed advertising 
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THE PHILADELPHIA ELECTRIC COMPANY 
Testh and Sansom Streets 
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company to the attention of the tenants 
of premises where service may be readily 
obtained. The frame is made of weath- 
ered oak, and measures five and three- 
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THE PHILADELPHIA ELECTRIC COMPANY 





AN ATTRACTIVE AND TELLING FOLDER FROM THE PHILADELPHIA ELECTRIC COMPANY. 


An example of a decidedly attractive 
folder issued by the’ Philadelphia Electric 
Company, Philadelphia, Pa., is presented 
herewith. This folder is accompanied by 
a postal card, an illustration of which is 





THE PHILADELPHIA ELECTRIC CO. - “S 
Re Please send us fall information regarding your 
ition for installing Electric Are Lemips oo 
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Tue REtTuRN Postat CARD. 


also presented. The Philadelphia Elec- 
tric Company has been very successful 
with its methods of publicity. This is 
very largely the case because of the unique 


sign which the company places in the ele- quarters by seven and _ three-quarters 


vators in the apartment houses where the 














inches. The printing is in red and Nile 
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An ELeEctTRIC ELEVATOR SIGN. 


apartments are supplied from the com- 
The company has made 
use of this business-getting idea with 
great success, as it brings the name of the 


pany’s mains. 


green. The incandescent kamp corner- 
pieces are particularly significant. It is 
these little ideas that count for a great 
deal. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Recording Wattmeter. 

The General Electric Company, Sche- 
nectady, N. Y., has recently placed on 
the market a new type of recording watt- 





CoMMUTATOR OF TyPE C THoMsON RECORDING 
WATTMETER. 

meter identical in principle with the 
earlier forms of Thomson recording watt- 
meters, but differing widely in structural 
details. This new meter is known as 
the Thomson recording wattmeter type 
og) 7? 

The cover is fastened with studs and 
wing nuts, and may be moved directly 











pering without detection. A felt-lined 


groove surrounds the edge of the cover 
and the leading-in holes for the wires are 





VERTICAL PATTERN TYPE C THOMSON 
RECORDING WATTMETER. 
covered with the same material, exclud- 
ing both dust and insects. 

In the meter proper a number of im- 
provements have been made. The lower 
bearing is made of carefully selected sap- 
phire, or in capacities above fifty kilo- 
watts, of diamond. The General Elec- 
tric Company has recently perfected a 








Parts OF TyPE C THomMson RECORDING WATTMETER—BEFORE ASSEMBLING. 


toward the front, permitting the instal- 
lation of a large number of meters where 
space is limited. The sealing wire is 
passed through the wing nuts and their 
respective studs, necessitating the use of 
but one wire, and positively prevents tam- 


method of grinding diamonds in a con- 
cave form and obtaining a polish fully 
equal to that of the sapphire jewel. The 
shaft is tipped with a brass pivot fitted 
with a very finely polished steel point 
which, with the jewel cup, forms an ideal 


bearing surface. On the upper end of 
the shaft, and very carefully insulated 
from it, is the commutator. This is but 
one-tenth of an inch in diameter, and 
with the gravity-controlled brushes re- 
duces the friction at this point to the 
minimum. The entire mechanism is as- 
sembled upon a skeleton casting which 
in turn is fastened within the meter cas- 
ing. By removing four screws and dis 
connecting the windings from the termi- 
nals, the mechanism may be removed for 
inspection and repair. 

The armature is spherical, and _ re- 
volves within circular field coils. This 
most nearly fulfils the conditions of low- 
est possible watt loss with highest torque. 
This armature is wound from very fine 





HoRIzONTAL PATTERN TyPE C THomson RE- 
CORDING WATTMETER—COVER REMOVED. 


wire upon a paper shell, and the field 
windings are of copper ribbon. The 
damping magnets are subjected to a 
rigid process of magnetization and aging 
to ensure absolute permanence. ‘The pe- 


culiar design of the field coils and arma- 
ture of the type “C” meter gives the 
greatest possible torque combinad with 
minimum losses and weight of moving 
element. 

Although designed primarily for use 
upon direct-current circuits, the “— 
Thomson recording wattmeter may, like 
its immediate predecessor, be used with 


- entire satisfaction on alternating-current 


circuits regardless of frequency or wave- 
form. 

Having no iron in its construction, the 
type “C” meter is not subject to hystere- 
sis action. The type “C” Thomson re- 
cording wattmeter is manufactured in 
capacities ranging from 5 to 600 amperes, 
inclusive, two-wire; and 5 to 300 amperes, 
inclusive, three-wire; and for potentials 
from 100. to 600 volts. 
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Large Gas-Engine-Driven Alternator. 

The accompanying illustrations show 
the largest gas-engine-driven alternator 
which has ever been constructed. This 
alternator was built by the Crocker- 
\Vheeler Company, Ampere, N. J. The 


peeing 
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of the United Railways, of San Francisco, 
Cal. It will be remembered that this 
station takes the place of the steam-driven 
station owned by the railway company. 
The alternators are of very rigid con- 
struction, having box frames. The wind- 


Wi 














3K 






























TT ae 





761 


ings is thus short, and a rigid shaft is 
secured. 

These machines operate in parallel with 
the water-wheel-driven generators of the 
California Gas and Electric Corporation, 
100 miles away. The Brown-Boveri type 

















Kitt 42. 


CROCKER-WHEELER 4,000-KtLOVOLT-AMPERE ALTERNATOR FOR DrtRECT-CONNECTION TO GAS ENGINE. 


machine is of the type developed by 
Brown, Boveri & Company, of Baden, 
Switzerland. It is rated at 4,000-kilovolt- 
amperes, and will be driven by a Snow gas 


ings are not of the form-wound type, but 
are of the threaded-conductor type, the 
conductors being led through substantial 
insulating tubes inserted in the slots of 
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CROCKER-WHEELER 4,000-KILOVOLT-AMPERE ALTERNATOR. 


engine. The first of these generators has 
just been completed. Three altogether 
have been ordered for the gas-engine- 
driven station which is now being equipped 
by the California Gas and Electric Cor- 
poration to supply current to the system 


the armature. This winding is particu- 
larly desirable because of the excellent 
insulation obtainable, and because it leaves 
the armature windings accessible without 
it being necessary to shift the arma- 
ture axially. The distance between bear- 


of alternator is said to be particularly 
suited to such operation, due to the large 
inherent damping. The regulation called 
for in the machines is ten per cent at 
unity power-factor. The temperature 
rise must not be more than seventy de- 
grees centigrade. The efficiency pre- 
scribed is 93.5 and ninety-six per cent at 
half load and full load, respectively. The 
current will be developed at 13,200 volts, 
twenty-five cycles, three-phase. The ma- 
chines will run at eighty-eight revolu- 
tions per minute. It is said that they 
can be started as motors for starting the 
gas engines attached to them. 


—___ _ ~~. 


The Locke Insulator Manufacturing 
Company. 

Supplement No. 1 to “The Insulator 
Book” has been issued by the Locke In- 
sulator Manufacturing Company, Victor, 
N. Y. This supplement contains valuable 
information for transmission men. 

The Locke Insulator Manufactuying 
Company has broken ground for an ad- 
dition to its present works which will 
consist of a modern eight-kiln factory 
specially designed for the company’s par- 
ticular work. The buildings will be con- 
structed entirely of reenforced concrete. 
The plant will be 180 feet square, two 
stories high, and will include the most 
modern methods of handling coal, clay, 
ete. 
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An Electrical Hardware Catalogue. 

The H. T. Paiste Company, Philadel- 
phia, Pa., has issued catalogue No. 12, 
descriptive of its electrical hardware. 
This catalogue contains a complete list, 
together with illustrations, of Edison 
screw-base sockets and receptacles. The 
company’s new line of tablet-boards is 
also shown, as well as a new line of 
moulding branch blocks designed on the 
Fielding principle, so that they may be 
used anywhere along the line of mould- 
ing without cutting. These blocks are 
called “moulding  taplets.” 
possible, there is shown opposite each 
listed article the average weight of stand- 
ard packages. The illustrations used are 
made from photographs of the devices, 
and the proportions are absolutely cor- 
rect. 

Three years ago the Paiste Company 
acquired its own potteries at Trenton, 
N. J., securing the plant of the Electric 
Porcelain and Manufacturing Company. 
The wisdom of this departure has been 
made apparent by the extensive increase 
which has taken place in the demand for 
the company’s product. The company is 
able to control its porcelain supply, and 
to make certain that, in electrical and 
mechanical features, the material is the 
best that can be produced. 

The company has recently opened a 
new Boston office, with Mr. Frank Booth 
as manager. The office is located at 7 
Otis street, Winthrop Square. The large 
demands of the New England trade, and 
the necessity for prompt shipment of or- 
ders in this territory, have made the new 
office necessary. 





A New Line of Electrical Instru- 

ments. 

The Simplex electrical instruments, 
manufactured by the Simplex Company, 
60 Nassau street, Newark, N. J., embody 
a number of new and valuable features. 
These instruments employ neither steel 
pinions, jewel bearings, nor spiral springs 
in their construction. The novelty of the 
instruments in regard to methods of 
mounting consists in suspending the 
movable coil by means of yielding, non- 
oxidizable conducting bands of high-ten- 
sile strength. Due to this construction, 
no trouble is encountered from rusting of 
pivots due to change in temperature, and 
there are no jewels to be broken. 

The moving system consists of a flat, 
rectangular coil wound on a damping 
frame, and supported.above and below by 
straight conducting bands. These bande 
are attached through a yielding support 


Wherever 
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to insulated bridge-pieces, and they thus 
serve the triple purpose of supports, elec- 
trical conductors, and retarding springs. 
They are made of highly resilient, non- 
oxidizable, patented bronze alloy. 

The magnetic system consists of a 
horseshoe permanent magnet having four 
flat, soft-iron pole-pieces, and a soft-iron 
dise core. The magnet is assembled with its 
pole-pieces and the core before aging, and 





Fic. 1.—ComMMON SWITCHBOARD FORM 
“SIMPLEX” VOLTMETER. 


the parts are not again removed. The ar- 
rangement of the parts is such that the 
moving coil may be readily assembled or 
removed without disturbing any other 
parts. The magnet is made of a high 
grade of Swedish magnet steel, of great 
strength and permanence, and is thor- 
oughly treated and aged by special proc- 
esses. 

The scale of these instruments is nearly 





Fig. 2.—SwITCHBOARD FORM ‘“ SIMPLEX” 
VOLTMETER. 


uniform, and the needle is strongly 
damped, so that it comes to rest almost 
without oscillation. 

Two of these instruments are shown in 
the accompanying illustrations. 

The voltmeters have a high resistance, 
and are hence suitable for insulation test- 
ing. The switchboard instruments are 
assembled in cast-iron cases, which are 
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dust and moisture-proof, and at the same 
time afford'an effectual magnetic screening. 
They may be made in flush patterns, as 
well as in the projecting patterns shown. 
The ammeters for currents over twenty- 
five amperes are furnished with external 
shunts. The standard finish for the 
switchboard instruments is black enamel, 
with highly polished nickel trimmings, 
though any special finish can be supplied 
at slight extra cost. 

The Simplex instruments are also made 
in a portable type, consisting of a sing» 
meter in a convenient carrying-case, or o! 
an ammeter and voltmeter hinged togeth«r 
so as to open out, enabling either or bo’ 
to be used, which closes up into a co: 
venient form for carrying. An autom 
bile type of portable meter is also mac: 
by the company. 

Simplex instruments range in size froi: 
three to 300 volts, and from three to 60) 
amperes. The accuracy claimed for ther 
by the maker varies from one to one- 
quarter per cent, according to the type of 
meter required. 
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Warren Electric Manufacturing 
Company. 

Relative to the placing of the Warren 
Electric Manufacturing Company, San- 
dusky, Ohio, manufacturer of alternators 
and steam turbines, in the hands of a 
receiver on October 25, the statement has 
been made that the action was taken by 
some of the minority stockholders, who 
claimed that while the company was per- 
fectly solvent at that time, it was in 
imminent danger of becoming insolvent 
if the management was not changed. 

The first receiver appointed not being 
satisfactory to the majority of the stock- 
holders and the largest creditors, the 
court appointed three receivers, namely, 
John Whitworth, president Commercial! 
National Bank, Sandusky, Ohio; James 
Flynn, president American National 
Bank, Sandusky, Ohio; R. E. Schuck, 
president Third National Exchange Bank, 


Sandusky, Ohio. These three receivers 
took charge of the business on October 28. 

It is stated that an inventory is now 
being made, preparatory to the prepara- 
tion of a statement which will be ready 
within the next few days. 

The plant has not been closed down, 
and all purchases made to complete work 
on hand will be promptly paid for by th 
receivers. It is further stated that the re- 
ceivers will continue to take orders and 
execute them as rapidly as possible, and 
it is hoped that in the very near future 
such arrangements will be carried through 
as will enable the affairs of the company 
to be taken out of the receivers’ hands, 
and all accounts settled in full. 
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Aluminum Reflectors. 

The American Electrical and Novelty 
Manufacturing Company has placed on 
the market an aluminum reflector, an 
illustration of which is shown herewith. 
This device increases the light in the 
direction of reflection, and at the same 
‘ime allows the light to be thrown behind 





ALUMINUM REFLECTOR. 


the reflector, avoiding dark spots on the 
ceiling. The reflector has become very 
popular for stores; banquet halls, theatres 
and churches. It is designated as the 
“Monarch” aluminum reflector. The 
company will place this reflector on sale 
with all of the leading supply houses 
throughout the United States and 


Europe. 
> 





Purifying and Softening Water by 
Electrolysis. 

As is well known, hard water and water 
having a slightly acid reaction are detri- 
mental in their effects upon boilers, as the 
latter corrodes the tubes, while the former 
fills them up with scale. A method that 
will eliminate the greater part of the 
salts held in solution, and at the same time 
give the water a slightly alkaline reaction, 
and accomplish this result without adding 
chemicals, it is believed would be of much 
value. Such a system has been invented 
and is here described. The process is con- 
trolled by the Electric Water Purifying 
and Filter Company, of New York city. 

The process is an electrolytic one, and 
endeavors to unite in a single apparatus 
all the advantages of efficient filtration 
and cheap electrolysis. It is said that the 
new system will purify and soften water 
at a cost not exceeding one and one-half 
cents per thousand gallons. This cost is 
figured for the most obstinate waters cb- 
tained in New York city. 

The electrolytic action causes the pre- 
cipitation of scale-making compounds 
which are found almost everywhere. 
Passing hard water through the apparatus 
is said to cause the precipitation of most 
mineral substances and to destroy its 
acidity. Any iron contained in the water 
is deposited upon the cathode. An ad- 
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vantage of the system is that it not only 
purifies water for industrial purposes, but 
prepares pure water for drinking pur- 
poses, making the apparatus suitable for 
use in apartment houses, hotels, and even 
cities. 

The accompanying drawing shows the 
apparatus as adapted to hotels and apart- 
ment houses. It consists of a cylindrical 
iron tank divided into two parts by a ver- 
tical partition. The anodes are baffle- 





ELECTROLYTIC WATER PURIFIER. 


shaped plates of iron arranged as shown, 
the cathode being the wall of the tank 
itself. By this arrangement the hydrogen, 
as it is liberated at the 
cathode, escapes freely, 
while the oxygen liberated 
at the anodes is held in 
confinement, allowing it 
to be taken up by the 
water. The salty matter 
contained in the water 
is precipitated at the bot- 
tom of the tank, while 
the pure treated water 
overflows to the filter 
contained in the other 
half of the tank. The 
new process thus adds 
oxygen to the water in- 
stead of driving it off. 
Tables furnished by 
the maker to _ indi- 
cate the effectiveness of this system of 
treating water show that dry residue, 
salts, organic matter and mineral matter 
are eliminated, but a trace of chlorine is 
left in the water ; and from bacteriological 
tests, the bacteria were practically all de- 
stroyed. It is said that the process also 
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eliminates from the water all nitrates and 
nitrites which are contained in contami- 
nated water. 





--- 


Directory of the Country’s Manu- 
facturers. 

The fifth edition of the “Manufacturers 
of the United States” has recently ap- 
peared. The original volume, the first 
edition, came out in 1882, and was a 
pamphlet of less than fifty pages. This 
1905 edition has grown to 2,500 large 
pages, each arranged in two columns. This 
is a very carefully compiled, arranged and 
indexed directory of the manufacturers 
of the United States. It gives the par- 
ticulars of 512,734 different manufactur- 
ing concerns, and reports their products 
under 52,596 separate names of articles. 
The book is gaining a large circulation in 
foreign countries, and is of much assist- 
ance to domestic houses desiring to get 
into communication with manufacturers 
in a certain line. It is purposed hereafter 
to issue a revised edition every year. The 
publisher is the Manufacturers’ Red Book 
Publishing Company, 225 Fourth avenue, 
New York city. The book is not sold; it 
is lent to subscribers at $15 per year. 
penne 

A Micanite Canopy Insulator. 

The accompanying illustration shows a 
micanite canopy insulator which is being 
made by the Mica Insulator Company, of 
New York city. This insulator is to be 
used where wires pass through a ceiling. 
It prevents them from coming in contact 
with the canopy itself, and forms a water- 














wa 


MICANITE CANOPY INSULATOR. 


proof and fireproof shield. The canopy 
insulator is pressed in one piece from large 
mica lamine; there is no joint where the 
flange passes into the funnel. 

The company claims that the insulator 
is fireproof, and states that the National 
Board of Fire Underwriters has added it 
to its approved list of apparatus, 











Vol. 47—No. 20: 





CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


SALE OF TRACTION PROPERTY—Judge Thompson has given 
notice in the United States District Court that the affairs of the five 
Appleyard traction properties, in the hands of Receivers Schmid- 
lap and Wilson, will be closed up preparatory to a sale after Janu- 
ary 1, 1906. Claims must be filed before December 30. The order 
covers the Urbana, Bellefontaine & Northern Railway and the Day- 
ton, Springfield & Urbana Electric Company. The other three roads, 
which include the Central Market, of Columbus, will be handled by 
the court at Columbus. 


TO ELECTRIFY STEAM ROAD—Plans are being prepared for in- 
troducing electric power on the Pennsylvania Railroad Company’s 
old line from Camden to Atlantic City. It is understood that it is 
the intention of the officials to make the change on the West Jersey 
& Seashore Railroad from Camden to Newfield, and on the old West 
Jersey & Atlantic line from Newfield to Atlantic City. The over- 
head system is to be adopted. While for the present only that por- 
tion of the West Jersey & Seashore between Camden and Newfield 
will be equipped, it is believed that eventually the entire line as far 
south as Cape May will be Operated by electricity. 


TO INCREASE CAPITAL STOCK—Notice has been given that a 
meeting of the stockholders of the Northwestern Gas and Electric 
Company will be held in Walla Walla, Wash., December 21, 1905, 
for the purpose of voting on a proposition to increase the capital 
stock from $650,000 to $1,000,000 by the issuance of $350,000 eight 
per cent cumulative preferred stock, entitled to priority both as to 
dividends and in the distribution of assets upon the dissolution 
of the company. The object of the increase in the capital stock is 
believed to be the building of another power plant on the upper 
Walla Walla to provide for the rapidly increasing demands for power 
in Walla Walla and Pendleton. 


EARNINGS OF CONNECTICUT TROLLEYS—Reports from the 
trolley roads of Connecticut, filed with the railroad commissioners, 
show that the Consolidated Railway Company, owned by the New 
York, New Haven & Hartford Railroad, and the Connecticut Railway 
and Lighting Company, which two companies practically control all 
the trolley lines of the state, last year carried 82,606,350 passengers. 
The gross earnings of the Consolidated were $2,024,502.85, and the 
operating expenses $1,169,174.49, leaving net earnings of $855,328.36. 
The Connecticut Railway and Lighting Company earned $1,420,093.53 
and its operating expenses were $837,615.73, ieaving net earnings 
of $582,477.80. These are record figures for trolley roads in Con- 
necticut. 


INDIANAPOLIS TELEPHONE INTERESTS ORGANIZE—At a 
meeting of the Toledo and St. Louis capitalists, who have secured 
a controlling interest in the Indianapolis Telephone Company and the 
new Long-Distance Telephone Company, of Indianapolis, officers were 
elected as follows: Indianapolis Telephone Company—H. C. Stifel, 
St. Louis, president; James P. Brailey, Jr., of Toledo, vice-president; 
John H. Holliday, Indianapolis, A. H. Bauer, St. Louis, additional 
members of the board of directors. New Long-Distance Telephone 
Company—H. C. Stifel, president; C. Marquard Forster, St. Louis, 
vice-president; Breckenridge Jones, St. Louis; James P. Brailey, 
Jr., Toledo; A. F. Ramsey, Crawfordsville; M. B. Wilson and Louis 
Hollowegg, Indianapolis, additional members of the board of direc- 
tors. 


MUNICIPAL LIGHTING PLANT COMPLETED—New York city’s 
first municipal electric light plant has been completed, and on 
October 30 was tested in the presence of a number of city officials. 
The current generated will be used to light the new Williamsburg 
bridge. By an investment of about $90,000 the city, it is expected, 
will make an annual saving of $12,000 in lighting the 124 ares 
and 136 incandescent globes on the bridge. The plant was de 
signed by H. de B. Parsons. There are two buildings, and the 
smokestack is 225 feet high. It is the first electric light works in 
the country to get its steam power as the result of the burning of 
garbage. The building which contains the furnaces and boilers is 





in charge of the street cleaning department, and the electric generat. 
ing plant is under the bridge department. 


TELEPHONE COMPANY CHANGES HANDS—The Citizens’ 
Telephone Company, Terre Haute, Ind., has passed to the control o; 
the Kinloch system, which has purchased fifty-five per cent of tho 
stock. It is understood that the capital will be increased to $375,000. 
and ultimately to $750,000. The new capital will be spent in improve 
ments; $100,000 at once, and $250,000, in all, as speedily as it can b 
used to advantage. A special building for exchange purposes wil! 
be erected on a site already secured, and a constructing enginee 
is preparing plans for the improvement. The Terre Haute men, wh: 
founded the company several years ago, nearly all retain stock i; 
the new organization. W. P. Ijams, who was president, is now vice 
president; ©. M. Forster, president of the Kinloch company, St. Louis, 
is president of the reorganized company, and Roy McCanne, secre 
tary of the Kinloch company, is secretary-treasurer. 


EQUIPMENT ORDERED FOR CUBAN ELECTRIC ROAD—Th: 
Havana Central Railway Company, recently organized by Nev 
Yorkers and others closely identified with the Havana Electric Rai!- 
way Company, to build and operate in Cuba one of the largest electric 
railway systems ever initiated by American interests outside of the 
United States, has placed an 18,006-ton rail contract with the Lacka- 
wanna Steel Company. Thirty cars, built on similar lines to those 
used in the New York subway, have been ordered from the Wason 
Manufacturing Company. They will have motors geared for a speed of 
forty miles an hour. Ten forty-ton electric locomotives, to be built 
at the Schenectady shops of the American Locomotive and General 
Electric companies, are to be used for handling the freight traffic. 
Curtis turbines, the first to be used in the West Indies, will generate 
the current in the power-house, whose initial capacity will be 7,500 
horse-power. 


NEW INCORPORATIONS. 


DES MOINES, I0WA—Dubuque, Iowa & Wisconsin Railway 
Company, Dubuque. $151,501. 


DENVER, COL.—Springfield-Lamar Telephone Company. $3,000. 
Incorporators: J. L. Petticrew, F. E. Lamport, Alfred B. Allen. 


SAN FRANCISCO, CAL.—West Coast Electric Light and Power 
Company. $25,000. Directors: J. F. Hathaway, Thomas BE. Fogel- 
sang, C. R. Lundberg, W. T. Hume and C. Ulmer. 


AUGUSTA, ME.—Denmark Telephone Company. To operate a 
telephone line. $10,000. President, E. L. Head, Denmark, Me.; 
treasurer, C. L. Wentworth; clerk, M. M. Wentworth, Denmark, Me. 


ALBANY, N. Y.—Goshen Illuminating Company. To furnish 
gas and electricity. $25,000. Incorporators: James Gamble and 
William H. Dixon, New York city, and John B. Johnston, Brooklyn. 


DOVER, DEL.—The Metropolitan Gas and Electric Company, 
Chicago. $12,000,000. Incorporators: Joseph C. Markley, of Chi- 
cago; George F. Goodnow, of Chicago, and Harry W. Davis, of 
Wilmington. 

LANCASTER, OHIO—Nelsonville, Athens & Glouster Traction 
Company, of Nelsonville. $10,000. Incorporators: L. F. Carpenter, 
J. C. Reynolds, W. J. Stuart, B. C. Wise, Charles Lutt and T. E. 
Wells, all of Nelsonville. 


MARSHALLTOWN, IOWA—Union Trading Company. $100,000. 
Incorporators: D. T. Denmead, L. C. Norris, C. R. Sheers and R. 
A: Elzey, Marshalltown; J. E. Sedgewick, George E. Lichty, W. W. 
Marash and Frank J. Fowler, Waterloo; Fred L. Maytag and W. . 
O. McElroy, Newton; and Horace Boise, Grundy Center. 


LINCOLN, NEB.—Falls City, Sycamore Springs, Sabetha & 
Southwestern Railway Company. $100,000. Incorporators: J. H. 


Miles, George Boone, Jr., E. H. Towle, W. E. Dorrington, George L. 
Campen, Samuel Kimmel, W. A. S. Bird, H. Reding, E. V. Kauff- 
man, Albert Maust, J. E. Wallace, Charles McGuire, E. S. Towle, 
W. H. Crook. 
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TELEPHONE AND TELEGRAPH. 

CASEY, ILL.—The Shimnel Telephone Company has absorbed 
the Lafferty and the Fitch systems. 

CALIFON, N. J.—The Lebanon Telephone Company will extend 
its line from Califon to Farmersville. 

NEW LEXINGTON, OHIO—The Perry County Telephone Com- 
pany is preparing to rebuild its plant. 

LEBANON, N. J.—The Lebanon Telephone Company is extend- 
ing its line to Farmersville and Fairmount. 

NORFOLK, MASS.—The Southern New England Telephone Com- 
pany has completed work on its new line to New Marlboro. 


INTERLAKEN, N. Y.—The Empire State Telephone and Tele- 
gvaph Company is building additional lines out of Interlaken. 

SALAMANCA, N. Y.—The Salamanca Telephone and Telegraph 
Company has passed into the hands of G. B. Hubbell, of Buffalo. 


PARK CITY, UTAH—The Rocky Mountain Telephone Company 
s completed the installation of a new system in Park City, at a 
t of $30,000. 


LANCASTER, N. Y.—The Inter-Ocean Telephone Company will 
shortly have its new exchanges in operation. The line will be ex- 
nded to connect with Buffalo. 


WESTFORD, MASS.—The New England Telephone Company 
now at work installing an independent exchange, which it expects 
have completed by December 1. 


LINCOLN, NEB.—The Nebraska Telephone Company has added 
5 new subscribers to its Nebraska City exchange, and has also 
‘nnected with Lorton and Dunbar. 


BRYAN, OHIO—The Bryan Telephone Company has purchased 
e plant of the Pioneer Telephone Company, of Pioneer, Operat- 
g something over 100 telephones. 


BEATRICE, NEB.—At the annual meeting of the Highland Inde- 
ndent Telephone Company C. E. Stewart was elected president 
nd Leonard Greiser secretary-treasurer. 


BROWNSTOWN, IND.—The Brownstown Telephone Company 
as closed a deal with the Union Telephone Company, by which it 
nas placed in service sixty or more telephones. 


ELKHART, IOWA—The Farmers’ Telephone Company with 
headquarters at Dallas Center, Iowa, will build a line from Elk- 
hart to Maxwell, the work to commence at once. 


DRYDEN, N. Y.—The Dryden Telephone Company now makes 
connection at Virgil with the Killawog Telephone Company, giving 
service with Messengerville, Marathon and Killawog. 


CORTLAND, N. Y.—The Inter-Ocean Telephone is making 
arrangements for the opening of its new exchange in Cortland, 
which it hopes to have ready for business December 1. 


LOGAN, UTAH—The Independent Telephone Company has com- 
pleted the installation of its system in Logan. The plant cost 
$36,000, and the company begins business with 336 subscribers. 


GOSHEN, IND.—The Central Union Telephone Company is pre- 
paring to spend $50,000 in installing an entirely new system in 
Goshen. It is reported that work will commence in the spring. 


DENVER, COL.—The contract for the construction of four addi- 
tional stories to the building of the Colorado Telephone building 
has been awarded to J. M. Lambert, of Denver, his bid being $57,552. 


MOUNDSVILLE, VA.—The board of directors of the Union Tele- 
phone Company, of Littleton, W. Va., has elected Louis Delbrugge, 
president; Charles Sturm, secretary; Carl Thompson, treasurer, and 
Dr. Lemley, general manager. 


WASHINGTON, D. C.—The Chesapeake & Potomac Telephone 
Company is opening exchanges at the following points, all in the 
state of Maryland: Kensington, Woodlawn, Mount Airy, New Wind- 
sor, Taneytown and Union Bridge. The net gain in stations since 
January is 12,800. 


TERRE HAUTE, IND.—The Citizens’ Telephone Company is 
to be reorganized with added capital. It is said for the Terre Haute 
company, however, that its local exchange is not to lose its inde- 
pendent character, and that the consolidation will affect only its long- 
distance service. 
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BURLINGTON, VT.—The New England Telephone Company is 
planning to erect twelve new office and exchange buildings in Ver- 
mont, completely reorganizing the service and changing the system 
now in use to the common battery. 


BUFFALO, N. Y.—The Bell Telephone Company is extending its 
lines to and through Waterport, Kuckville, Carlton Station and 
Kent. Eighty-five miles of wire will be put up and the names of 200 
subscribers added to the local list. 


CINCINNATI, OHIO—The Harrison Pike Telephone Company, 
which operates a private telephone along that road to the west county 
line, has granted the Bell Telephone Company the right to run 
telephone lines over its right of way. 


KANSAS CITY, MO.—The Missouri & Kansas Telephone Com- 
pany has put a new switchboard at its West office in Kansas City, 
Kan., into service. The new board has a capacity of 5,000 lines, 
and 1,400 subscribers have been cut over. 


CENTRAL CITY, COL.—The Colorado Telephone Company has 
a force of men at work putting up new poles from Denver to Central 
City, and is installing three new circuits from Denver via Central 
City to Georgetown, Leadville and Ouray. 


EVANSVILLE, IND.—The Pocket Long-Distance Telephone Com- 
pany. has been organized with $20,000 capital stock. The object is 
to connect all the independent telephone systems in the vicinity 
of Evansville, giving them long-distance connection. 


CLINTON, N. J.—The Merchants and Farmers’ Telephone Com- 
pany has connected with the Chester Telephone Company, and now 
gives its subscribers connection with Vernoy, Middle Valley, Ger- 
man Valley, Milldale, Chester and the surrounding hamlets. 

ROCK ISLAND, ILL.—The stockholders of the American Tele- 
phone and Telegraph Company have elected the following officers: 
president, E. P. Meany, of New York; secretary, Melville Eggles- 
ton, of New York; treasurer, J. C. Vail, of New York; directors, 
E. E. Cook and H. W. G. Church, Davenport; E. P. Meany, Melville 
Eggleston and A. E. Holcombe, New York. 


DALLAS, TEX.—At a meeting of the stockholders of the Texas 
Long-Distance Telephone Company in Dallas, it was decided to in- 
crease the capital stock of the company from $60,000 to $120,000. 
It is stated that the Dallas-Fort Worth line will be completed within 
a short time, and that a line to Terrell and Greenville will be built. 


SPRINGFIELD, MASS.—The annual meeting of the Heath Tele- 
phone Company was held recently. There has been a rapid growth 
in business since the annual meeting a year ago. Extensions have 
been completed to Conway, Shelburne, Colrain, Ashfield and Heath, 
and lines are in progress to Hawley, Charlemont and Buckland. 


CHICAGO, ILL.—The Postal Telegraph Company has made an 
arrangement with the North American Telegraph Company, its 
northwestern connection, to obtain a larger share of the latter’s 
stock. The deal involves a contract for exchange of business 
between the two companies for twenty-five years from 1911, when 
the present contract expires. 


ATTICA, N. Y.—The Tonawanda Valley Telephone Company has 
been incorporated with headquarters at Varysburg. The company 
has installed a switchboard and already has about eighty sub- 
scribers. The exchange will take in the village of Varysburg, 
Johnsonburg, North Java and the surrounding farming districts. 
It will be operated in connection with the Bell Telephone Company. 


SHERMAN, TEX.—It has been announced that in the case of 
North Texas Telephone Company vs. the Texas & Pacific Railway 
Company, a condemnation proceedings, an agreement has been 


- reached, whereby the telephone company will have the use of the 


railroad right of way between Sherman and Whitesboro. Manager 
Shock announces that the construction of the line will be begun 
at once and pushed to completion. 


GREENVILLE, PA.—The West Salem Telephone Company, which 
was recently organized, is almost ready for business. The Officers 
are: S. K. Parker, president; John F. Melvin, secretary and treas- 
urer; W. S. Ferguson, Milo Brown, William Collins and Andrew 
Brown directors. There are already between fifty and sixty patrons, 
and many more are expected. The line will connect with the Union 
Telephone Company, and with the Warren-Jefferson lines in Kins- 
man. 
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ELECTRIC LIGHTING. 


BYHALIA, MISS.—R. D. Berry is installing an electric light 
plant. 

COVINGTON, GA.—The Covington city electric light plant has 
been completed. 

LEHIGH, OKLA.—The Consumers’ Ice Company will install elec- 
tric lights at Lehigh. 

BOSTON, MASS.—The Medway Electric Light Company will build 
a substation in Medway. 

MONROE, WIS.—W. S. Pengra, of Brodhead, has purchased the 
electric light plant at Stockton, III. 

FINDLAY, OH1O—The electric light plant at Arlington burned 
recently. There was no insurance. 

WEST CHESTER, PA.—The Ridley Creek Supply Company has 
extended its line through Williston. 

LEHIGH, I. T.—The Lehigh city council has granted a franchise 
for electric lights and power to the Consumers’ Ice Company. 

LE ROY, MINN.—The electric light plant owned by Edward 
Bosworth was burned recently. The loss was covered by insurance. 


HAGERSTOWN, MD.—The receipts from the municipal electric 
light plant for September were $1,409.23, against $1,077.38 last year. 


CHARLOTTE, N. Y.—Mooresville has voted to issue bonds to 
the amount of $10,000 for the establishment of an electric light 
plant. 


LIVINGSTON, MONT.—Two carloads of machinery for the new 
electric light plant have arrived. The power-house is 50 by 100 feet 
in area. 


ROSLYN, N. Y—The management of the Nassau Light and 
Power Company will hereafter be under the direction of J. G. White 
& Company, of New York city. 


TACOMA, WASH.—The Sunnyside council has entered into a 
lighting contract with the Prosser Falls Land and Power Company. 
The line will be built via Mabton. 


NASHVILLE, ILL.—K. H. Steinhauser has purchased the Nash- 
ville electric light plant from the present owners, the deal being 
closed at East St. Louis by C. M. Foreman. 


CRYSTAL FALLS, MICH.—Petoskey proposes to obtain power 
for its electric light plant from the Boyne Falls Power Company, 
located at the falls of the river Boyne, sixteen miles south. 


PHILADELPHIA, PA.—J. F. Buchanan & Company, of Phila- 
delphia, have been awarded the contract for the installation of an 
electric lighting plant at Fort Mansfield, N. Y., to cost $3,190. 


PITTSBURG, PA.—Homestead business men have organized 
a light, heat and power company which is to be capitalized at 
$100,000 and chartered to operate throughout Allegheny County. 


LOCKPORT, N. Y.—Work on the Buffalo transmission line of 
the Niagara, Lockport & Ontario Power Company has been begun. 
The line will run to Pendleton, then to Getzville, Williamsville and 
Buffalo. 


GOSHEN, N. Y.—A majority of the stockholders of the Con- 
sumers’ Light and Power Company, of Middletown, voted to sell the 
company’s plant to the Orange County Light and Power Company 
for $65,000. 


EVERETT, WASH.—The Everett city council has instructed the 
city clerk to advertise for bids on the city lighting. The present 
contract expires next March. Propositions are to be for five, seven 
and ten years. 


ROME, GA.—A large electric plant is to be built on the banks 
of the Etowah river, between Rome and Cartersville, by a company 
with a capital of $400,000. The plant is to furnish Rome with 
electric power. 


SEATTLE, WASH.—By a deed and bill of sale filed in the 
county auditor’s Office the entire distributing system and the fran- 
chise of the Ballard Electric Company have been sold and trans- 
ferred to the Seattle Electric Company. 


RICHFIELD, UTAH—James Christiansen, of Salt Lake, and 
H. N. Hayes, of Richfield, have become associated with Thomas 
and D. R. Brown, the original owners of the Richfield electric plant. 
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The company has secured the upper water-power rights above 
Glenwood. 


GUTHRIE, OKLA.—Charles A. Freuauff, of New York, has bought 
the Shawnee Light and Power Company’s plant and entire system, 
in Shawnee, for $108,000. The sale was made by Receiver J. c. 
Fisher on order from the district court. 


PAINESVILLE, OHIO—The stockholders of the Commercia] 
Electric Company held their annual meeting recently. The officers 
elected were: T. E. Durban, president; W. N. Collister, vice-president, 
and W. E. Malin, secretary and treasurer. - 


PANA, ILL.—The Pana city council has granted the Pana Gas and 
Electric Company a franchise to lay pipes through the streets anq 
alleys of the city. The city also closed a contract with the com- 
pany to light the city at $72 a year for each lamp. 


ANACONDA, MONT.—The Helena Power and Transmission 
Company has secured the right of way between Butte and Anaconda 
and the stringing of wires has begun. The company will furnish 
power for the concentrator at the Washoe smelter and indirectly «o 
the street car company. 


CRAWFORDSVILLE, IND.—J. F. Davies has been awarded the 
contract for repairing the Crawfordsville municipal electric lightinz 
plant for $8,538. The work is to be done under the supervision of 
an expert engineer employed by the city, and is to include the iz 
stallation of new 250-horse-power boilers, all pipe connections and 
the erection of two smokestacks. 


ST. LOUIS, MO.—The written acceptance of the General Service 
and Development Company of the terms imposed in its franchise, 
granted by the county court, has been filed at Clayton. This com 
pany owns an electric plant at Brentwood, and recently purchased 
the electric plant and contracts of the West St. Louis Wate: 
and Light Company, which is supplying a part of St. Louis County. 


RICHFIELD, UTAH—A. J. Poulson has had his application for 
a large amount of water in the Sevier river for power purposes 
approved. He will form a company for the purpose of putting 
in a plant to utilize the power. It is purposed to build a plant to 
cost $60,000, three miles south of Elsinore, to develop electrica! 
energy for Gold Mountain and for Richfield as well. The water 
power granted will develop 1,000 horse-power. 


OMAHA, NEB.—The contract department of the Omaha Elec- 
tric Light and Power Company announces that it has closed a con- 
tract with J. L. Brandeis & Sons to furnish light and power for 
their new store building. The contract is the largest ever closed 
by the company. It calls for opproximately 400 arc and 7,000 
incandescent lamps, and motors to operate the nine passenger and 
four freight elevators which will be installed in the building. 


LYNCHBURG, VA.—The new power-house of the Lynchburg 
Traction and Light Company, on the James river, three miles above 
the city, has been put into service. The plant is to supply current 
for the street cars and for commercial lighting and power for fac- 
tories. At present it has a capacity of 4,500 horse-power, which can 
be largely increased. The plant is declared by experts to be one of 
the best in the South. It has been under construction for eighteen 
months and has cost upward of $150,000. 


DETROIT, MICH.—The Onaway Light and Power Company, 
which proposes to supply a number of towns in Cheboygan County, 
and has already a well-equipped plant in operation, at its recent 
annual meeting elected W. W. Vaughan, of West Branch, president; 
George J. Robinson, of the Onaway Banking Company, vice-president, 
and H. H. Vaughan, secretary and treasurer. The latter is also 
manager. The company has put out a bond issue of $25,000, with 
the Detroit Trust Company as trustee of the mortgage. 


DAYTON, WASH.—The Dayton Electric Company has been in- 
corporated, capitalized at $75,000. Improvements are now in prog- 
ress, aggregating $20,000. The old steam and water-power plant 
will be replaced by a complete new hydraulic plant. The new barrel 
flume, 1,500 feet long.and fifty-five inches in diameter, will double 
the power of the old open flume and will enable steam power to be 
dispensed with. The new plant will run night and day, and dur- 
ing the day will furnish power for driving machinery in Dayton. 


WEST TERRE HAUTE, IND.—The West Terre Haute town 
board has granted a franchise to the West Terre Haute Light and 
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Power Company. The company is composed of Claude Erwin and 
Samuel C. Stimson. The franchise provides for the construction 
and operation of an electric light and power plant, and is for twenty- 
five years. The rates are not to exceed the rates charged in Terre 
Haute and the company is to furnish free for three years five arc 
lights for the streets, and lights for the town hail. 


WORCESTER, MASS.—The old board of directors of the Wor- 
cester Electric Light Company was reelected without change at 
the annual meeting of the stockholders of the company at which 
over two-thirds of the capital stock of the company was repre- 
senied. The board of directors comprises Stephen Salisbury, 
tyneodore C. Bates, Loring Coes, A. B. R. Sprague, Josiah Pickett, 
George T. Dewey and Otis E. Putnam. Following the election of 
te directors, ex-Mayor A. B. R. Sprague was reelected president 

another year, with H. H. Fairbanks secretary and treasurer, 

: William H. Coughlin superintendent. 
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GRAND RAPIDS, MICH.—The Cadillac Water and Light Com- 
y has been purchased by Grand Rapids and Cadillac investors 
i reorganized with a capitalization of $200,000. An authorized 
}oud issue of $120,000 has also been arranged for. The bonds are 
to provide for the purchase and improvement of the property, which 
susists of the water and electric light plants in Cadillac, which 
uve been in operation for a number of years under the ownership 
WwW. W. Cummer. A meeting of the stockholders was held and 
ese directors elected: L. H. Withey, Amos S. Musselman, Edward 
itzgerald, Claude Hamilton, Henry Sullivan, W. H. Gay and W. H. 
.aderson, Grand Rapids, and F. A. Diggins and Henry Knowlton, 
Cudillaec. The officers are: William H. Anderson, president and 
sasurer; Edward Fitzgerald, vice-president, Grand Rapids; N. V. 
Cerrish, secretary, and George Westover, manager, Cadillac. 


MALDEN, MASS.—The Malden & Melrose Gas Light Company 
eld a meeting recently, when the entire stock of the company was 
suid to a syndicate representing the Malden Electric Company, 
which will consolidate both companies and take immediate posses- 
sion. The capital stock of the company is estimated at $607,500 
and the price paid was $250 per share, the market value being about 
$150. President F. E. Chandler owned 780 shares and Hildreth 
Brothers, of Cambridge, 850 shares. The directors of the new com- 
pany are also directors in the Springfield Gas Company and in the 
Malden Electric Company. They are A. B. Tenney, Brookline; 
i). A. Hildreth, Cambridge; F. P. Royce, Dedham; C. H. Tenney, 
Hartford; H. P. Wood, Boston; Oakes Ames, Milton; S. A. York, 
©. M. Bradley and H. E. Warren, all of New Haven. The treasurer 
will be A. B. Tenney, and Horace P. Wood will be clerk. The new 
company will take immediate action to improve the service, and will 
make extensive repairs. 


BANGOR, ME.—Two large water power projects are now inter- 
esting the people of Maine—one at Sanford, on the Mousam river, 
now well under way, and the other at Ellsworth, on Union river, 
soon to be undertaken. At Ellsworth, where most of the very con- 
siderable power afforded by the falls of Union river is now idle, 
»wing to the decay of the lumber manufacturing industry there, a 
corporation known as the Bar Harbor & Union River Power Com- 
pany proposes to build two dams, each about 700 feet in length and 
sixty feet high from base to crest, and developing each about 4,500 
horse-power—the lower dam for power purposes only and 
the upper dam _ for. storage and power. It is proposed 
to build the upper dam first, beginning in January next, with a crew 
of 300 men, with the expectation of completing the structure in one 
year. The lower dam would be completed within two years. The 
power to be developed will be for distribution over a wide area, 
including Bar Harbor and other places in Hancock County. The 
dam now in process of construction on Mousam river is to be forty 
feet high and 800 feet long, and will cost about $100,000. It will 
contain about 15,000 cubic yards of masonry. About 600 acres will 
be covered to the depth of eighteen feet by the back flow, making a 
fair-sized lake. The dam, which is to be completed January 1, 1906, 
is being built for the purpose of storing water for the power plant 
of the Atlantic Shore Line Railway Company. The company uses, 
with its present equipment, about 750 horse-power. The new dam 
will develop 3,000 horse-power, and the surplus, over the railway 
company’s requirements, will be sold for manufacturing purposes. 
Loring M. Farnum & Company, of Boston, are the contractors. 
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ELECTRIC RAILWAYS. 


ELGIN, ILL.—A forty-year franchise has been granted to the 
Aurora, De Kalb & Rockford Railway Company to enter De Kalb. 


PITTSBURG, PA.—A new trolley line will be built from Suter- 
ville to Webster and from Suterville to West Newton, making a 
complete connection of the three towns. 


LYNN, MASS.—The railroad commissioners have granted the 
petition of the Nahant & Lynn Street Railway Company for per- 
mission to issue new stocks to the amount of $50,000. 


EVANSVILLE, IND.—The Evansville & Princeton Traction Com- 
pany has given a mortgage of $350,000 to the American Trust and 
Savings Company to secure a bond issue for the same amount. 


JACKSON, MICH.—The Owosso & Corunna Electric Company 
has begun work on its extension to Durand. It is expected the 
new stretch of road will be in operation before the first of the year. 


FORT COLLINS, COL.—There has been organized a company 
composed of local capital for the purpose of promoting an electric 
road from Eaton, through Fort Collins and other cities, to Denver. 


RACINE, IND.—The promoters of the Chicago & Milwaukee 
Electric Railroad Company have decided to purchase a new right 
of way west of Racine, and abandon the one surveyed two years 
ago. 


LITTLE ROCK, ARK.—At a meeting of the state board of rail- 
way incorporators the application of the Anderson & Saline River 
Railroad Company for an extension in a northwesterly direction 
into Grant County was granted. 


HAMILTON, OHIO—Plans for the new power plant of the Cin- 
cinnati Northern Traction Company, at Lindenwald, have been com- 
pleted. The building will be of concrete, brick and iron, 50 by 180 
feet. The stack will be 180 feet high. 


LEOMINSTER, MASS.—In view of the necessities of the new 
Worcester line, the executive committee of the directors of the 
Worcester Consolidated Street Railway Company have voted to 
enlarge the power-house, at Leominster, at a cost of $6,000. 


BIRMINGHAM, ALA.—A franchise has been granted the 
Birmingham Railway, Light and Power Company to build an elec- 
tric car line from Bessemer to Jonesboro, an extension of four miles 
of the line already running from Birmingham to Bessemer. 


SANDUSKY, OHIO—J. C. Parker has received word that the 
financing of the Sandusky, Clyde, Tiffin & Southwestern road has 
been arranged. The road will be extended ultimately to Upper 
Sandusky and Bucyrus, completing a line from Sandusky to Colum- 
bus. 


PETERSBURG, VA.—Work is again actively progressing on the 
electric power plant of the Virginia Passenger and Power Company 
on the upper Appomattox river, near Ferndale Park, a court order 
having recently authorized the expenditure of about forty thou- 
sand dollars. 


BLUFFTON, IND.—The contract for the construction of the 
Marion, Bluffton & Eastern electric line has been let to the Moore- 
Mansfield Company, of Indianapolis. It is to build ten of the thirty- 
one miles by January 1, 1906, and the remainder, from Van Buren 
to Bluffton, by August 1, 1906. 


WAXAHACHIE, TEX.—The city council has adopted an ordi- 
nance granting a franchise over the streets of Waxahachie for an 
interurban electric railway, to run from Dallas to Waxahachie 
and on to Ennis. The franchise is granted to J. S. Daugherty and 
associates, and runs for thirty-five years. 


SCRANTON, PA.—The Scranton Railway Company has re 
ceived state rights from the commonwealth to extend its lines north, 
east, south and west throughout the city, wherever it has no tracks 
at the present time. The estimated cost of the extension of the lines 
is $500,000, and it will require the laying of ten miles of tracks. 


NEW HAVEN, CT.—The Consolidated Railway Company is 
building a section of four and a half miles of single-track railroad 
between Indian Orchard, a suburb of Springfield, and Chicopee Falls. 
The line follows the highway and will cost in the neighborhood of 
$75,000. This track will give a continuous line from Holyoke to 
Chicopee Falls, where it connects with the line of another electric 
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road into Worcester. The Consolidated Railway Company manage- 
ment hopes to have the work completed so as to operate the iine 
this winter. 


PADUCAH, KY.—The street railway, gas plant and steam-heating 
plant have passed into the hands of Stone & Webster, of Boston, 
Mass., about $100,000 changing hands. The three companies were 
consolidated and will be known as the Paducah Traction and Light 
Company. 


SCHENECTADY, N. Y.—The incorporators of the proposed 
Schenectady & Stamford Electric Railway have elected the follow- 
ing officers: C. C. Kromer, of Schoharies, president; Dr. Hubbell, 
of Jefferson, vice-president; J. L. Baker, of Middleburg, secretary; 
C. W. Vrooman, of Fulton, treasurer. 


EAST TROY, WIS.—The authorities of East Troy have granted 
a franchise to the Milwaukee Light, Heat and Traction Company 
to build and operate an electric railway through the village and 
town. It is said that the work will be started next spring. The 
right of way will be secured during the winter. 


TRENTON, N. J.—The Union Railway Power and Electric Com- 
pany, with a registered office in Jersey City, has filed an amended 
certificate at the state house, decreasing its capital stock from $6,000,- 
000 to $6,000. The decrease was effected by reducing the par value of 
the stock from $100 per share to ten cents per share. 


CLEVELAND, OHIO—Work on the municipal street railway 
line at Warrensville will soon be started. The board of public 
service at its regular meeting decided to award the contract for 
building the line to J. W. Norton, whose bid was slightly below the 
$12,000 limit named in the ordinance passed by the council some 
time ago. 


NEWPORT NEWS, VA.—The railroad line, electric plant and 
all the property of the Hampton Roads Railway and Electric Com- 
pany have been sold at public auction under a decree of the United 
States Court. H. A. Doan, of Philadelphia, offered the only bid 
made, which was $250,000. He represented the bondholders of 
the company, composed mostly of Philadelphia capitalists. 


SANTA MONICA, CAL.—Work has been commenced on an elec- 
tric railroad from Santa Monica to Hueneme. 
road is the Hueneme, Malibu & Port Los Angeles. The company is 
capitalized at a million dollars, and will have its offices in Santa 
Monica. The road follows the beach, and in Ventura County will 
connect with the Burson road for Ventura, and thence to Santa 
Barbara. 


LIMA, OHIO—It is announced that right of way has been secured 
by the Western Ohio between Fostoria and Fremont, which com- 
pletes a complete cross-state east and west road from Cleveland 
to Indianapolis composed of friendly interests. The route will be 
from Cleveland to Fremont over the Lake Shore Electric, thence 
over the Western Ohio’s new link into Fostoria and through to Day- 
ton over the Western Ohio’s own rails. 


TEXARKANA, KAN.—The Texarkana Electric Street Railway, 
owned and operated by the Texarkana Light and Traction Com- 
pany, has gone into the hands of a receiver on an order issued by 
Judge Rogers of the United States District Court at Fort Smith. 
Colonel E. J. Spencer, of St. Louis, was made receiver. The street 
railway, it is alleged, had not paid any interest on the money in- 
vested during the past eighteen months. 


LEXINGTON, O. T.—The contract for the section of the Okla- 
homa City-Lexington-Sulphur Springs electric line, between Okla- 
homa City and Norman, has been let to Maney Brothers, of Oklahoma 
City. The company guarantees that the road will be in operation 
as far as Norman by June 1, 1906. The line, as surveyed, passes 
through Capitol Hill, Norman, Lexington, Wayne, Paoli, Pauls 
Valley, Wynnewcod, Davis and Sulphur Springs. 


CHICAGO, ILL.—The Peoria, Pekin & Southeastern, which was 
recently chartered, proposes to build a combination steam and elec- 
tric railway from Pekin to St. E!mo, Ill, 118 miles, the line going 
via Mason City, Springfield, Pawnee, Moundsville, Nokomus and 
Ramsey. Passenger trains will be operated by electricity and 
freight trains by steam. Surveys have been completed for prac- 
tically all of the line, and it is expected to begin work of con- 
struction at once. S. Reed Anthony, president, Boston, Mass.; 


G. W. Talbot, Peoria, Ill.; Chauncey Eldridge, treasurer, Boston. 
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DAYTON, OH1O—The capital stock of the Dayton Southwestern 
Traction Company has been increased from $150,000 to $750,000 as 
a basis for the sale of the bonds, the proceeds of which wil} be 
used to complete the work upon the road, and put the latter in Opera- 
tion. This assures the completion of the system, which wil! 
run as far as the state line, within the next year. From the state 
line another road, the Indiana Central, backed largely by the same 
men, is now being built to Connersville. 


FORT WAYNE, IND.—The Muncie, Hartford City & Fort Wayne 
Traction Company, which began to build an extension from Bluiff- 
ton to Fort Wayne, has arranged terms with the Fort Wayne, Bluf- 
ton & Marion road, which is rapidly pushing a line from Fort Wayne 
to Bluffton. A through train service between Indianapolis and 
Fort Wayne is to be established via Muncie. The Muncie company 
agrees not to build north to Fort Wayne, and the Fort Wayne coix- 
pany agrees not to build south from Bluffton to Muncie. 


WASHINGTON, D. C.—The directors of the Washington, Frea- 
erick & Gettysburg Railway Company Organized recently at a mect- 
ing held in Frederick, Md. Officers were chosen as follows: 
D. Columbus Kemp, president; D. Charles Winebrener and Ai--- 
ander Ramsburg, vice-presidents; Charles C. Waters, secretary; F. 
Smith, treasurer, and William H. Hinks, attorney. Messrs. Oscar &. 
Coblentz and C. D. Eldridge, civil engineers, were authorized ‘9 
prepare an estimate of the cost of the construction of the road fren 
Frederick to Thurmont. 


SAN FRANCISCO, CAL.—The Yosemite Valley Railroad Com- 
pany, which proposes to build an electric line from Merced to a 
point near the boundary of the Yosemite reservation, held a mee: 
ing recently, at which the following directors were elected: William 
H. Crocker, Henry T. Scott, N. D. Rideout, Thomas Prather, W. W. 
Garthwaite, Harry L. Tevis and Frank G. Drum. The latter wz: 
elected president and N. D. Rideout, vice-president. The company 
has been thoroughly financed and has already started a grading 
force at work in Merced. It is expected that the road will be 
finished in about fifteen months. 


TORRINGTON, CT.—At the annual meeting of the stockholders 
of the Hartford & Torrington Tramway Company it was voted to 
accept the recently enacted amendment to the charter, which ex- 
tends the life of the company’s franchise for a period of two years. 
These directors were elected: Dexter W. Clark and Walter Holcomb, 
of Torrington; E. G. Gibbs and C. B. Mansfield, of Harwinton; 
Noble E. Pierce, of Bristol, and Samuel Knous, of Hartford. By 
constructing a line from Torrington to the terminus of the Bristol 
& Plainville Tramway Company’s tracks at Terryville a continu 


tr 


- ous electric road will be established between Torrington and Har'- 


ford. 


DECATUR, ILL.—As a result of a business men’s meeting held 
at Sullivan, Ill., an electric interurban line is projected between 
Decatur and Mattoon. It would be forty-four miles long, and would 
cost approximately $600,000. It is proposed to construct it nex! 
spring. The line would connect at Decatur with lines to Spring- 
field, Bloomington and East St. Louis, and at Mattoon with the 
line to Charleston, Ill. The first board of directors is composed of 
J. M. Clokey and Felix B. Tait, of Decatur; A. R. Scott, of Bethany: 
J. H. Uppendahl, of Dalton City; G. B. Spitler, of Mount Zion; 
J. B. Titus and W. A. Steele, of Sullivan, and R. B. Starbuck an¢ 
E. C. Craig, of Mattoon. The company will be known as the Dec: 
tur, Sullivan & Mattoon Transit Company. Its capital stock wi!' 
be $25,000. 


NEW YORK, N. Y.—Patrons of the New York Central Railroa’ 
entering New York city, will hereafter have an added facility i 
the street-car service from and to Grand Central station, due to the 
establishment of a through car line running via Fourth avenue 
and Twenty-third street to the West Twenty-third street ferry ste 
tions of the Pennsylvania, Erie, Delaware, Lackawanna & Westeri, 
Central Railroad of New Jersey, Philadelphia & Reading, Balti 
more & Ohio and Lehigh Valley. The New York City Railway Com- 
pany, to accommodate the constantly increasing traffic between 
the points named, is now operating through cars on a headwa,; 
of approximately four minutes, from 7.30 a. M. to 7 P. M., and passer: 
gers arriving at Grand Central station who desire to take this 
means of conveyance across the city, or to reach the shopping dis- 
trict, or any point on the line designated, will be enabled to do 
so without transferring. 
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PERSONAL MENTION. 


MR. A. W. W. MILLER, president of the Missouri-American Elec- 
trie Company, St. Louis, Mo., has been in New York during the 
past two weeks. 


MR. FRANK R. CARNEY, manager of the Ottawa office of the 
(veat Northwestern Telegraph Company, has been appointed mana- 
ver of the Montreal office. 


MR. THOMAS C. AINSWORTH, manager of the Interstate Tele- 
one and Telegraph Company’s Sterling (Ill.) office, has been 
nsferred to Streator, Ill. 


MR. CHARLES BACON has been appointed manager of the 
rdele (Ga.) Office of the Southern Bell Telephone and Telegraph 
mpany, succeeding Mr. F. R. Yarborough, who has been trans- 
‘red to Albany. 


MR. CHARLES C. REMSEN, of the Sprague Electric Company, 
w York city, and Miss Mary Edna Fiske were married in St. Paul’s 
thodist Episcopal Church, Newark, N. J., November 1. Mr. and 
‘s. Remsen have gone South on their wedding trip. 


MR. A. E. SPRINGALL, who made the survey for the proposed 
jadalajara-Chapala (Mexico) electric road, has been appointed 
onsulting engineer for the Jalisco & Michoacan Railway Company, 
hich purposes to connect Guadalajara with Morelia, via Chapala. 


MR. CHARLES W. FOSTER, for a number of years local mana- 
er of the Central Union Telephone Company, at Elwood, Ind., has 
en appointed to a similar position with the Dayton & Muncie 
ompany. Mr. Foster will have charge of the suburban business 
i the vicinity of Elwood. 


MR. R. H. MICKEY has accepted a connection as assistant 
veneral manager with the St. Marys Incandescent Lamp Com- 
pany, St. Marys, Pa. Mr. Mickey has for a number of years been 
identified with carbon interests, having originally been with the 
National Carbon Company, and latterly the secretary of the Ameri- 
can Carbon and Battery Company, St. Louis, Mo. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DOVER, DEL.—The Electric Motor Ventilator Company has 
been organized with a capital of $250,000. 


BRANTFORD, ONTARIO—The Federal Electric Construction 
Company, Limited, has been organized to undertake electrical wiring 
and construction work. The promoters of the company are Toronto 
men. 


COLUMBUS, OHIO—The Apple Electrical Manufacturing Com- 
pany, of Dayton, Ohio, with a capital of $250,000, has been incor- 
porated by H. G. Catrow, R. L. Hubler, H. T. Apple, O. D. Apple and 
V. G. Apple. 


ST. LOUIS, MO.—The St. Louis Electric Manufacturing Company 
has been incorporated to do a general electrical business. The capi- 
tal stock is $5,000, and the incorporators are T. O. Maloney, James 
J. Mullen, E. A. Maloney and D. M. Keeble. 


ENGINEERING SOCIETIES. 


BOSTON BRANCH, AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS—A meeting of the Boston branch of the American 
Institute of Electrical Engineers was held in the Lowell Building of 
the Massachusetts Institute of Technology recently. Highty-five mem- 
bers were present and listened to the reading of the following papers, 
which had already been presented at New York: “Some Experiences 
with Lightning Protective Apparatus,” by Julian C. Smith; “Notes 
on Lightning Arresters on Italian High-Tension Transmission Lines,” 
by Philip Torchio; ‘Performance of Lightning Arresters on Trans- 
mission Lines,’ by N. J. Neal. The first was read by the secretary; 
the second by Dr. F. B. Jewett, of the New England Telephone and 
Telegraph Company, and the third was abstracted by M. V. Ayres, 
of the Boston & Worcester Street Railway Company. The discussion 
was taken part in by Professor Elihu Thomson, of Lynn; Dr. Louis 
Bell, of Boston; Professor W. L. Puffer, of Boston; Mr. Stratton, of 
the Massachusetts Electric Companies; Mr. Vaughan, of Stone & 
Webster, and Mr. H. W. Young, of the Westinghouse Electric and 
Manufacturing Company. 
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ELECTRICAL SECURITIES. 


The market during the past week has been particularly active, 
the sales on four days reaching the million-share mark. Price move- 
ments, however, have been very irregular, so that there has been 
no corresponding gain in speculative confidence. In the early part 
of the week the granting of a Russian constitution exerted a favora- 
ble influence on the market both in this country and abroad. The 
rumored issue of $300,000,000 bonds by Japan, to refund loans bear- 
ing a high rate of interest, has, however, tended to increase the 
tension in the money market, though it is understood that nothing 
will be done in the matter until the question of the new Russian 
loan has been settled, and the financial situation eases materially. 
The September quarterly report of the United States Steel Corpora- 
tion came up to expectations. The net profits were $31,240,582, com- 
paring with ‘$23,025,896 for the June quarter, and $18,000,000 a year 
ago. This good showing had been largely discounted, so that its 
immediate effect on the market was unimportant. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 4. 


New York: Closing. 
Brooklyn Rapid Transit... ....<....0s.ccse«- 75% 
COLON CONS ooo occ een weveacawduxdees 184 
COMNGUA PNOCUIIOS 6. .5os's ccedscswdcceecneeads 186% 
Interborough Rapid Transit................. 208 
Po DS do Gr 200 
Pv CC) nh ee ee 165% 


Metropolitan Street Railway................ 121% 
New York & New Jersey Telephone........ 
Westinghouse Manufacturing Company...... 

Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 2 per cent, payable December 15. 
Books close November 27 and reopen December 16. 

The General Electric stockholders will meet December 5 to vote 
on the proposition to increase the capital stock by the amount of 
$11,674,500, making the total amount $60,000,000. The increase will 
be used to augment working capital, which is demanded by the com- 
pany’s expanding business and the increasing tendency to lock up 
funds in the construction of large and expensive machines, some of 
which require two years to build. 

The directors of the New York & New Jersey Telephone Company 
have authorized the issue of $3,442,525 of new stock to be allotted 
to present holders to the extent of 25 per cent of their holdings. 
Payments for the new stock are to be made: 25 per cent December 1, 
25 per cent April 1, 1906; 25 per cent July 1, and 25 per cent Octo- 
ber 1, 1906. Stockholders at their option may pay in full for their 
stock on December 1 and receive certificates for the same which 
will participate in the January dividend. 


Boston: Closing. 
American Telephone and Telegraph......... 136% 
Edison Electric Illuminating................ 245 


Massachusetta Wilectric.. . . 2 2c kc eccc dence 55 
New England Telephone. ................-< 135% 
Western Telephone and Telegraph preferred 89 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 8314 
Electric Storage Battery preferred........... 83% 
PRMIAGGIINIA  MNGCURIO@s <5 oa cee ceases nesosins 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement.................... 92% 

Chicago: Closing. 
Cee ERNE 5 aia 6 5 ods ds eos che ae 137 
CRCH A NO BN oa 5k. bok rds xawiiwds 165 
Metropolitan Elevated preferred............. 71 
National Carbon common................... 64 
National Carbon preferred.................. 116 
Union Traction common.................... 11 
Union Traction proferred: . .......66. cc ci ccc 39 


South Side Elevated reports a gain of 11% per cent in October 
traffic. The daily average was 92,824 passengers, an increase of 9,533. 

The Metropolitan Elevated October traffic showed a gain of 15 
per cent. The daily average of passengers carried was 131,990, an 
increase of 17,218. 

The Chicago Telephone Company’s instrument statement for 
October shows a gain of 2,126 telephones. The total number now in 
use is 137,712. 
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THE AMERICAN RAILWAY SUPPLY COMPANY, 24 Park 
place, New York city, manufacturer of and dealer in railway sup- 
plies, will be pleased to send to any one interested its pamphlet 
entitled “Time Checks, and Their Use.” 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has issued a price list of its wire connectors. These 
connectors are made of a special hard brass, and are designed to 
meet all the conditions met in actual use. 


THE MECHANICAL RUBBER COMPANY, Cleveland, Ohio, is 
distributing a folder, caliing attention to its product. The com- 
pany makes soft rubber parts of every description, including tires, 
bushings for incandescent lamps, and tubing for all purposes. 


THE AMERICAN ELECTRIC SIGN COMPANY has removed its 
office from 133 Summer street to 44 High street, Boston, Mass. The 
new headquarters are considerably larger, and are much better 
adapted to the requirements of the company, whose growing business 
has made a change necessary. 

THE SIMPLEX ELECTRICAL COMPANY, 110 State street, Bos- 
ton, Mass., manufacturer of rubber-insulated wires and cables, is 
making a limited distribution of a most valuable wiring computer. 
This is made up on a handsome celluloid card, and embodies, in a 
vest-pocket size, a remarkable range of computations. 


THE STANDARD VARNISH WORKS, New York city, and 
Chicago, Ill., is calling attention to “W. P.” insulating black. The 
company states that this material is particularly adapted to tele- 
phone, telegraph, electric light and signal systems. It possesses 
high insulating properties, resists water, and is proof against acids, 
alkalies and gases. 


THE GLOBE ELECTRIC CONTROLLER COMPANY, Amster- 
dam, N. Y., manufacturer of resistance units, motor starters, con- 
trollers and rheostats, has been reincorporated as the New Globe 
Electric Manufacturing Company, capitalized at $250,000. The 
directors are R. W. Brown, G. I. Herrick, J. E. Larrabee, W. C. 
Schaufier, Richard Murphy, Amsterdam; Eugene Moore, F. D. Oliver, 
Johnstown. 


THE HATCH ACCUMULATOR COMPANY, Boston, Mass., it is 
announced, will be reorganized with principal offices at 60 State 
street, and a factory at 283 Frankiin street. It is the intention of 
this company to push its manufacturing into all the fields of storage- 
battery work. In a few weeks further announcements, as to the 
special type of storage batteries it will offer, will be issued. 


THE BELL ELECTRIC MOTOR COMPANY has removed its 
main office and factory to 485 and 437 West Broadway, New York 
city, though it will continue its branch sales’ offices at 133 Liberty 
street, and 120 Centre street. This company manufactures motors 
for various services requiring the smaller sizes in both the direct 
and alternating types. It also deals in second-hand dynamos and 
motors. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago and 
New York, with branches in other principal cities, has recently 
received from the press an excellently illustrated booklet descriptive 
of “Crown” rail bonds. The illustrations in this little book are 
especially clear and excellent, and should be of general interest to 
railway engineers, inasmuch as various equipments used in bonding 
work are also shown. 


THE HUNGERFORD ELECTRIC AND MANUFACTURING 
COMPANY, New York city, and Belleville, N. J., manufacturer of 
insulated wire, has filed a schedule in bankruptcy, showing liabili- 
ties of $56,339, of which $25,109 is secured, $1,001 taxes, and $640 
wages. The nominal assets are $84,538, consisting of factory at 
Belleville, $47,314, mortgaged for $19,000; machinery, $32,973; chat: 
tel mortgaged for $4,775; furniture and fixtures, $4,051, and ma- 
terials, $200. . 


THE RAIL JOINT COMPANY has been organized by filing at 
Albany, N. Y., a certificate of incorporation, with a capital stock 
of $1,500,000, of which $1,000,000 is common stock and $500,000 is pre- 
ferred stock. The officers of the company are: president, Frederick T. 
Fearey; vice-presidents, Lawrence F. Braine, and Percy Holbrook; 
treasurer, Fernando C. Runyon; secretary, Benjamin Wolhaupter. 
This company will take over the business and properties of the Con- 
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tinuous Rail Joint Company of America, the Weber Railway Joint 
Manufacturing Company and the Independent Railroad Supply Com- 
pany. It is expected that the new organization can materially reduce 
the cost of manufacture and distribution without creating a monopoly 
of the rail joint business. 


THE STANDARD ELECTRICAL MANUFACTURING Com- 
PANY, Niles, Ohio, is reported to be having exceptional success in 
the introduction of the mill type of incandescent lamp. This lamp 
has the same filament as is used in the street railway lamp, and 
consequently is capable of a long continuance of lighting when sub- 
jected to unusual strain. The company claims that the lamp will 
stand up under more points of excessive voltage and last twenty 
per cent longer than any other lamp on the market. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit 
and New York, issues a most unique little monthly publication, 
called “More Juice,” which is circulated with the following avowe: 
purpose: ‘ ‘More Juice,’ is intended as a spur to the sales depar 
ment of power and lighting plants. It offers suggestions, he}; 
criticism and advice to the man who has juice for sale.” Ti 
ulterior purpose of the publication, however, is to be an education: 
factor in demonstrating the possibilities from the greater introdu 
tion of the use of heating apparatus. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, New Yo: : 
city, is sending to users of incandescent lamps a series of uniqu: 
circulars relative to its type of lamps. In one of these circular 
it is stated that “downward light” lamps have an advantage o: 
128 per cent, and that an eight-candle-power “downward light 
lamp will do the work of an ordinary sixteen-candle-power lamp, 
and save half the current. The “downward light” type of lam» 
is made both with and without a tip. The tipless lamps are claime: 
to save fifty per cent in breakage. The company is also marketing 
a new two-candle-power tipless lamp for sign construction. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortland' 
street, New York city, advises that it has recently been compelled 
to double the size of its manufacturing facilities, and that it now 
has 15,000 square feet devoted to the production of the following 
electrical equipments: “Faraday” pivoted armature skeleton bells, 
“Competition” pivoted armature skeleton bells, “Newcode” recep- 
tacles and sockets, “Fielding” receptacles and plugs, “Matchless’’ 
flashlight novelties, “Columbia” iron box bells, ‘‘Globe” iron box 
bells, “Simplex” patented annunciators, “Vetter” medical apparatus, 
“Electrotonic” batteries, “Faraday” enclosed type weatherproof 
bells. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, IIll., is mailing an 
attractive booklet descriptive and illustrative of telephones ap- 
plicable to intercommunicating and private branch exchange switch- 
board systems. These include intercommunicating portable desk. 
telephone style “I B,” combination telephone style “H C,” portable desk 
telephone style “D B,” central energy telephone style “C J,” intercom- 
municating telephone style “I A,” combination telephone style “H B,” 
and central energy telephone style “C K,” suitable for hotels. An illus- 
tration is also given of private branch exchange switchboard cabinet 
No. A-2766, which has a capacity of sixty local lines and ten trunk 
or exchange lines. The company will be pleased to send this book- 
let, together with any further information desired, upon request. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., has just issued a new catalogue known as No. 13. 
This catalogue supplements its previous catalogue, known as No. 12. 
In issuing this catalogue the company presents the opinion written 
by its attorney, Joseph C. Fraley, which, after a statement bearing 


on other points, is as follows: “It is sufficient to state that the 


Deprez-d’Arsonval instrument of your present make differs from 
these former types in every particular as to which even a remote 
claim could be asserted under any of these unexpired patents.” 
The Keystone Electrical Instrument Company is also sending to 
those interested in electrical-measuring instruments, a circular 
dealing further with the existing patent situation. This company 
now has sales offices established as follows: Boston, F. B. Smith, 
manager, 170 Summer street; New York, Arthur Organ, manager, 
114 Liberty street; Philadelphia, Louis J. Coata, manager, 1229 
Real Estate Trust Building; Pittsburg, J. L. Merrill, manager, 
1526 Park Building; Chicago, William P. Crockett, manager, 165 
S. Canal street; St. Louis, Blectrical Manufacturing Company, 
Seventh and Hickory streets. 
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